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Forward 
 
As my team of staff, contractors and consultants embark on the fifth 
replacement of the wireless infrastructure in 10 years inside New England’s 
largest building, it is appropriate to share the process of moving from a 
coverage-based methodology (great signal strength throughout the facility as 
the measure of success) to a capacity-based implementation.   
 
The latter’s measure of success is how many devices can be placed on the 
system simultaneously.  As the world becomes more connected via mobile 
technology - attendees at our facilities top 2.4 devices per person for some 
events - it is imperative to provide additional capacity to support our 
clientele.  Otherwise, we will quickly hear from clients, exhibitors and 
attendees as they struggle to connect and do business. 
 
This document serves as an outline for our implementation strategy and 
thought processes.  However, it does not address the team of experts, 
systems and tools required to maintain and operate the system post 
implementation.   
 
I owe a debt of thanks to the Massachusetts Convention Center Authority 
Board of Directors, the Executive Director and my staff of experts. They 
ensure that I have the tools, resources, skills and funds available to be 
successful in my endeavors.  Additionally, I would like to thank Neil Reid 
who helped form my thought process in this document.  Moreover, without 
his knowledge and vast experience, our roadmap, and, more importantly, 
destination would not be so clearly defined.  
 
Steven Snyder – February 2014   



 
 

 
Providing Large-Scale Wireless Access 

In a High-Demand Environment 

 
Phil Belanger enjoys a chuckle when you refer to him as a bit of a mad 
scientist. Never heard of him? He’s the individual who coined the term 
“WiFi” and by sheer force of personality convinced the IEEE 802.11b 
standards body to adopt it. You’ll likely admit that “WiFi” rolls off the 
tongue a bit easier than the original moniker “WECA,” which was used at 
the very dawn of the standard. “WECA” is an acronym for Wireless Ethernet 
Compatibility Alliance. “WiFi” stands for Wireless Fidelity.  
 
Even Phil and the other bright lights who originally assembled the 802.11b 
standard would have been hard pressed to envision how critical WiFi would 
become to the internet experience and connectivity in general.  
 
What happened next is almost as interesting as the development of the 
original standard itself, which is that the purveyors of WiFi and the 
commercial customers who wanted it began speaking different languages. 
This remains especially pronounced even today at the doorstep of a major 
WiFi deployment such as a convention center. 
 
When sales teams of WiFi providers speak to their customers about their 
offering, they will, with almost absolute certainty, provide a polished 
presentation on the speeds, feeds, and brand specific features of their 
offering. As a bonus, they’ll also tell you about their corporate prowess as 
indicated by sales achievements, ranking with analysts, and market position.  
 
All of this is interesting and at some level worth knowing. However, in 
major deployments, this information often leaves the customer trying to 
understand how an impressive array of features and corporate stature 
mitigates risk for their major deployment. Major customers think in terms 
of risk while purveyors of technology usually speak of brand specific 
features. It can be a bit like the Tower of Babel where there is plenty of 
talking but little if any real communication. 
 
Independent consultants are often asked which WiFi equipment they would 
choose for a major deployment. A suitable response depends on a number of 



customer and deployment specific factors. However it’s important to 
mention that the vast majority of WiFi product offerings are, for all intents 
and purposes, effectively equal.  
 
This is because manufacturers must deliver a WiFi product set that 
adheres to the standard. This is primarily to ensure compatibility across a 
cosmos of WiFi-enabled device providers. Compatibility across 
manufacturers is fundamental to the usefulness of a WiFi deployment, 
regardless of size. The more broadly a WiFi product interoperates with 
hundreds of types of devices provided by many dozens of manufacturers, the 
less expensive the WiFi system will be to operate, the more uptime, and the 
greater the end user satisfaction. 
 
This doesn’t infer that all WiFi equipment performs at parity on a feature by 
feature basis across all competitors. They surely don’t. Typically, each WiFi 
brand will outshine their competitors in certain aspects and fall behind in 
others. As a complete package however, each offering from the top 
providers is fundamentally quite similar.  
 
The art of the sales pitch of course is to play to strengths and downplay areas 
where competitors eclipse them. Sales teams are highly adept at parlaying 
their product strengths to what they believe the customer needs. That said, it 
is very difficult at best to mitigate major project risk with brand specific 
technical feature sets. 
 
This is the exact point at which a decoupling occurs between the WiFi 
vendor and their customer. Brand-centric features have their place to be sure. 
However, risk is mitigated by deployment methodology, not technical 
features.  
  
One of the leading major WiFi deployment consultants in the industry is 
Neil Reid. He came to the above conclusion about 10 years ago after 
reviewing a log he kept on large WiFi engagements. His role for many years 
at the largest provider of WiFi equipment was to parachute into major 
projects and “uncapsize” them. Upon analysis of these engagements over 
some years, it was surprising to discover that the root issues were nearly 
always project sequencing based rather than technical issues.  
 
There were certainly technical issues prevalent in many deployments, but 
more often than not, apparent technical shortcomings are not product based, 



but rather rooted in deficient practices of the deployment team in five key 
areas; wireless controller configurations, access point configurations, 
antenna selection, directional antenna pointing, and occasionally wrong 
product selection. 
 
It is probably impossible to count of how many times a WiFi team displaced 
a competitor who had failed to satisfy the customer due to sequencing and 
deficient engineering practices. The WiFi gear pulled out is nearly always 
fully functional, could have met the customers’ functional requirements, and 
would have operated well for years. In nearly every case, outbound gear is 
replaced by reasonably similar product sets. The difference between the 
outgoing and incoming vendor hinged on which team could better deliver 
the sequencing and deployment methodologies. 
 
What are some of the elements that reduce risk? To summarize, one may 
consider the following key principles; 
 
1. Bring in experienced personnel 
2. Use big teams for big jobs 
3. Broad and active stakeholder participation is essential 
4. WiFi in convention centers and other large public venues require a   

capacity-based design. This is vastly different than RF coverage designs 
for relatively small areas such as offices. 

 
Delivering a WiFi system for a small office is frankly not very challenging, 
or at least shouldn’t be a difficult task. It takes more time to run the cabling 
between the access points and the switch closet than it does to decide 
optimal locations for the access points. 
 
Delivering a WiFi system in a large public venue such as a convention 
center is a vastly more complicated and risky matter. Consider that most in-
house IT teams capable of deploying WiFi probably deploy a new WLAN 
every three or four years, if not less often.  
 
WiFi equipment changes significantly every several years, but not as much 
as the methodologies, tooling, communications plan, and risk reduction 
capabilities in that same period. The best WLAN deployment teams 
continually evolve their practice. Indeed this is one of the elements that 
distinguish the very best WiFi deployment teams from their competitors. 
 



The initial engagement phase between the customer, equipment 
manufacturers, and integration teams should revolve around the discovery 
process. It’s imperative therefore that the customer or consultant drive the 
quality of the discovery process by asking the right questions. Project risk 
is increased when the buy decision is based on the polish of presenting brand 
specific features or the corporate size of the equipment vendor. 
 
At the first major meeting, an excellent initial question is; “who will design, 
deploy, and manage this deliverable?” A few manufacturers have high 
profile deployments, but most of those were completed by a specialist team 
dedicated to large scale projects. Those kinds of in-house teams are in fact 
quite rare across the manufacturers. Ensure that if the sales team says “we,” 
they mean that in the broader corporate or partner sense.  
 
Very few account teams have hands-on experience with major 
deployments; specialist teams nearly always complete those, not the 
account team itself. The corollary question to then ask pertains to the 
availability of their specialist team. Specialist teams that deploy major 
projects are often booked solid for many months ahead. 
 
Because there are far more large scale projects than large scale WiFi teams, 
an excellent investment can be made in a consultant or independent rep with 
large scale WiFi experience. A single person with years of experience in 
major WiFi projects can shepherd the ecosystem of partners with relative 
ease. This type of expert can also scale very well because they look well 
down the project road, anticipate problems like ensuring pallets of antennas 
arrive at a very specific delivery point at a major venue, and know how to 
mitigate risk through assurance practices like critical design reviews.  
 
Critically, the consultant will lead the design review process as opposed to 
delivering the detailed design itself. Knowing how to establish, operate, and 
complete action items from a critical design review is an essential 
requirement of a qualified consultant. 
 
Another important question to ask the vendor team is, “Please detail the 
specifics of your project sequencing and risk mitigation practices.” The 
proposed team at hand should fluently demonstrate a highly structured 
sequence that ensures risk is mitigated by specific checks, a communications 
plan including escalation steps, and resource redundancies. This again is 



another place where the right consultant can lead the way and ensure these 
elements are well defined and properly sequenced.  
 
Following an evaluation of the delivery team sequencing, the next 
discussion should focus on specific design principles such as designing to 
real world capacity for a given physical area, well-seasoned algorithms for 
allowable distances between access points and handheld devices, total 
allowable devices per access point, total floor area per access point, and a 
clear understanding of crowd behavior and end point density per square foot 
(number smart phones, tablets, etc.). One level deeper of discussion should 
be on the deployment team allocations for “take rate,” meaning, what 
percentage of devices does the deployment team believe will be online at 
peak and average use periods. 
 
WiFi deployments for large public venues should feature capacity based 
designs, not pure RF coverage designs. It’s relatively easy to ensure enough 
RF energy is radiated into intended areas, which is what a “coverage based 
design” entails. A “capacity based design” is quite different, and in part, 
ensures that enough access points are radiating into a common area to ensure 
high concentrations of people and their devices can connect to the internet 
and roam seamlessly between access points.  
 
This is very different than what is called “overlapping coverage” which is 
fundamentally to ensure there are few areas with not enough RF energy to 
connect handheld devices. Coverage based designs are appropriate for office 
settings as an example. Capacity based designs are essential where large 
congregations of people and devices occur. 
 
Most WiFi sales teams are still providing coverage based designs, even for 
large public venues like stadiums and convention centers. Most WiFi sales 
teams generally lack the much higher levels of engineering required for 
capacity based designs. A capacity based design requires a sound 
understanding of crowd behavior, room and facility capacity, the effects of 
variable crowd density, and the differences in crowd behavior when seated 
in a stadium versus seated at a keynote presentation. Other dynamic areas 
experienced capacity based design teams understand include line cues, 
concession areas, and exhibit floor behavior.  
 
Sales teams that can provide RF coverage models generally have a solid 
understanding of their product features, and a fairly basic understanding of 



RF design. An experienced capacity based design team also includes a 
superior understanding of RF design principles, and in-depth knowledge 
of large crowd behavior with regard to how they use hand held and laptop 
devices when outside their office. 
 
Correct fundamental calculations for a capacity based design include 
appropriate engineering margins that balance cost, risk, and functionality. 
This is key to setting the right technical foundation for the entire project. 
Sound design principles resolve many real world deployment issues before 
they occur and they save an enormous amount of post-deployment funding 
and time. Resolving major performance issues after commissioning a new 
WiFi system can be two or three times more expensive than delivering the 
correct design during the original upgrade. 
 
For large projects, it’s suggested to restrict vendor candidates to the top 
three by sales volume because you’ll need bench depth when deployments 
encounter unexpected challenges - and major deployments nearly always 
have non-scheduled challenges. If a smaller company is awarded your 
project, they may also win several other major contracts in parallel. This 
effectively eliminates any real possibility of maintaining project velocity 
when two or more of the projects incur problems at the same time.  
 
It’s worth repeating - nearly every major project has unexpected 
complications, regardless of how carefully the project is sequenced. At some 
points of a major delivery, the project simply needs a greater number of 
highly skilled hands to make up time and minimize expense from 
unscheduled complications. Larger partners will better absorb deployment 
challenges without incurring extra cost or significant deployment delays. 
 
This includes not just the WiFi equipment vendor but also other partners 
necessary to deliver and commission the project such as the system 
integrator, cabling team, mechanical and structural engineering groups. Each 
of these teams play a larger role in the deployment than the WiFi equipment 
vendors, and you’ll want to ensure there are no capacity bottlenecks within 
the ecosystem of partners. 
 
What is commonly not understood at many large scale WiFi customers is 
that the equipment vendor does not typically perform the design, cabling, 
deployment, performance verification, documentation, training, and 
commissioning of the equipment. Even the two or three manufacturers 



possessing large scale WiFi deployment teams typically limit their 
deliverable to initial site measurements, WLAN design, and outcome 
testing.  
 
For this reason, every manufacturer uses an ecosystem of integration 
partners for hands-on gear installation. When formal discussions begin for 
a large scale WiFi deployment, you’ll want to see representatives from the 
partners, not just the WiFi equipment vendor. Ensure that most of the 
ecosystem is invited to the first meeting; the equipment vendor can generally 
arrange this if the customer does not have those vendors already. 
 
The initial sales and planning sessions usually have enhanced outcomes if 
led by integration partner instead of the equipment vendor because the 
integration partner will perform most of the work. Except for some custom 
tuning, sometimes including special product software by the manufacturer, 
the equipment vendor’s job is largely completed after the equipment is 
shipped.  
 
One of the lesser known hidden liabilities for major deployments involves 
the timing of the cabling phase of the project. Nearly all IT projects, not 
just WiFi deployments involve cabling, and the largest strain on that 
resource occurs during the summer months. This is because most major IT 
and WiFi deployments in education necessarily occur in the summer months 
when school is out. The education vertical from kindergarten through four-
year colleges has been the No. 1 source of revenue for not just WiFi but IT 
equipment manufacturers in general for many years, and the attendant 
cabling deliverables have long since been non-trivial in the education market.  
 
Depending on a number of factors, your project may require evening or 
graveyard shift cabling deployments to help compensate for seasonal-related 
capacity constraints. Alternatives may include a two week head start on 
cabling, then layering on the other deliverables, from access point mounting 
to switch and controller configurations. For this and other reasons, the 
cabling team needs to be involved in the project discussions beginning at the 
initial meetings.  
 
Properly phasing which specific rooms within a facility that the cabling 
and other WiFi equipment deployments occur are also essential. Nearly 
every deployment includes areas with very different values to the customer. 
Planning that sequence carefully with the customer to minimize operational 



disruption as well as to ensure the most valuable areas are covered early in 
the deployment phases. 
 
Broad and active stakeholder participation is essential. In Neil Reid’s 
experience over many years, deficient stakeholder participation is an 
excellent precursor for unscheduled challenges. But there are more 
stakeholders than may be initially apparent. 
 
Know the stakeholders and have them participate from the earliest stages 
through commissioning. If the customer project lead is unsure of the entire 
list of stakeholders, each stakeholder will identify their adjacent stakeholders. 
If the location includes union participation, ensure floor-level union 
personnel have an active seat at the table from inception to commissioning 
because few if any other groups possess their level of detailed facility 
knowledge.  
 
For major deployments, ensure each vendor relationship includes 
executive awareness and sponsorship. There are typically no “spare” 
vendors in a major project. Each must deliver their added value at the right 
time without delays or the use of less experienced personnel due to 
circumstances outside their control.  
 
Major WiFi deployments can take anywhere from six months to three years 
from the initial discovery meetings to install completion. This time delta 
depends on a wide range of factors, including budget, timing, facility 
expansion, and change of senior leadership priorities and personnel. Vendor 
relationships are leveraged by executive participation to help ensure 
challenging problems are resolved at the earliest possible date. 
 
A capacity based WiFi deployment nearly always requires a significant 
LAN/WAN network upgrade. It’s common now to invest approximately the 
same amount of funding in network upgrades as the WiFi deployment 
itself.  
 
The WiFi deliverable tends to require more engineering hours than the 
networking upgrade because of engineering elements including multiple RF 
site surveys, involvement of structural engineers, aesthetics considerations, 
challenging access requiring lift equipment, and the deployment of hundreds 
or even a thousand access points over large tracts of floor space.  
 



The networking equipment, though much fewer in total box count and 
generally much more densely grouped together, tends to be more expensive 
per individual box, hence an approximately equal spend for both the WiFi 
and networking equipment. An appropriate strategy in connection with this 
is to complete the networking upgrade prior to the WiFi upgrade. The final 
WiFi testing cannot be comprehensive without the network behind it 
operating on a fully functional basis. 
 
Perhaps the most unexpected stakeholder at the table may be the 
customer’s marketing team. While they may not appear relative to a major 
WiFi deployment, a major WiFi with commensurate networking upgrade 
often provides excellent opportunities for competitive differentiation and 
branding.  
 
There are an increasing number of marketing teams participating in major 
deployments, and innovative branding programs are emerging as a result. 
The purposes of WiFi are many, none perhaps more important than 
attracting new customers. 
 
In summary then, we may consider the following key points; 
 
1. Include a large deployment consultant 
2. Use big companies for big jobs 
3. Broad and active stakeholder participation is essential 
4. Ensure the delivery team delivers a capacity based design 
5. Capacity based WiFi typically requires a network upgrade 
6. Include marketing as part of the WiFi stakeholders 
 
If there is any single key take away from this paper, it is that large project 
risk is mitigated by deployment methodology, not product features. While 
not often spoken of, the methodology for large WiFi deployments today has 
arguably changed more over the last few years than the addition of new 
product features.  
 
Challenge your WiFi vendor to focus on deployment risk instead of product 
features. The sooner they speak your language, the better the outcome is 
likely to be.  
 
 

 


