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Agenda 



• Primary:  Get 
agreement with your 
‘customer’ that the 
WLAN deployment 
meets the agreement 
– Getting this agreement often means 

education and explaining the 

benefits 

– What is important to customers is 

often what’s quickest/cheapest, but 

we know that’s often at odds with 

collecting the best data 

 

Objectives for a Site Survey 



• Your goals: 
– Collect data for troubleshooting and 

optimization 

• You may need it in the future 

– Educate about the network / 

environment and overall performance 

• Avoid getting angry calls later by 

explaining any network limitations now. 

– Establish expertise 

• Show your knowledge and expertise in 

network analysis and design 

Objectives for a Site Survey 



 

• Objectives for a Site Survey 

• What is needed to meet these objectives? 

• What techniques do we use? 

• How do we survey efficiently?  

• Representing and distributing the results 

• How do we bring these to best practices? 

• Implications of Wave 2 802.11ac 

• Q & A  

Agenda 



• A virtual survey of its own, planning gives us 
insight into what we expect at the site 
– The better the plan, the better we can plan our site survey 

– Comparing plan vs. survey data can expose incorrect assumptions 

• Which can then be corrected in other deployments 

 

Planning 



Measurement agreement 

• Typical measurements:  
Signal Strength, Throughput, 
SNR, beacon information 
– Should be explained before the work is done 

– Quantity doesn’t equal quality: The 

measurements should fit the goal 

Standardization note:  We can have a collection of measurements, 
but it’s unlikely that a fixed set will be appropriate in all cases 



• Signal Strength is not king 
– We get the best analysis possible by collecting measurements that guide 

the decisions being made.  In this majority of cases this is more than just 

signal strength, but includes more in depth detail about the functionality 

of the network 

• SNR?  Throughput? PHY rates? 
– There needs to be a solid understanding what each measurement does 

and what value it brings to the table 

– Measurements are more than collecting data from within packets:  

Beacons can contain valuable information, but we need more than just 

PHY capability information to have a valuable site survey 

Measurement reality 



• The oft forgotten measurement 
– Can have a hidden impact on network success, without this in a survey 

you’re missing the complete picture 

• Both sources of interference should be 
captured 
– Wi-Fi based interference 

• Poor planning can result in co-channel and adjacent channel interference 

• Neighboring deployments can also cause Wi-Fi interference from ‘outside’ 

devices 

– RF Interference 

• Could come from any number of devices.  Need to know about interferers in 

the site and their impact on the network 

• Needs to be mapped along with all other 
measurements for best analysis 

Interference 



• When verifying capacity, 
coverage alone is 
misleading, available 
throughput becomes a 
key measurement 
– A post-deployment survey that is being 

used to validate capacity based design 

should validate throughput 

– Application information and use 

patterns are necessary for insight 

– Can’t rely on signal strength or PHY 

rates, need to understand achievable 

throughput in the network 

Client Density 



• Security? 

• Locationing? 

Additional factors 
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• Site calibration is a must 
before all else 
– Get the most accurate site measurement 

you can 

– Ensure the site is calibrated to a large 

dimension rather than a small one 

(minimized inaccuracies) 

– For multi-floor sites this also includes 

ceiling heights and floor separations 

whenever available 

 

Calibration 



• Active, Passive, Throughput 
and Spectrum surveys, each 
has it’s place 
– Passive:  Valuable pre and post deployment to 

understand the full Wi-Fi airspace, understand 
neighboring systems that may be overlapping, 
co-channel interference, etc. 

– Active:  Valuable post-deployment to map 
signal strengths for the target network 

– Throughput:  Valuable post-deployment to 
validate actual client connection throughputs 
throughout a site 

– Spectrum:  Valuable pre and post deployment 
to understand any non-Wi-Fi interference 
sources in the environment 

Survey Types 

Standardization note:  With a variety of surveys, we need 
agreement on when and why to apply them 



• Path choice can have a 
large impact on the 
validity of a survey, need 
to ensure best practices 
are followed 

• Key philosophy:  Walk 
the site, not the cells 

• Needs to be a balance 
between time to perform 
the survey and accuracy 
of measurements 

Survey Path 

Best Practices: 
– Do: 

• Walk both sides of obstacles / 
walls 

• Walk site edges to ensure the 
limits are captured 

• Walk at a steady pace, with the 
device at a constant height 

• Enter as many rooms/offices as 
possible 

– Don’t: 

• Walk the center of rooms only 

• Change equipment / 
methodology / technique mid-
survey 

Standardization note:  Path choice has a large impact, 
would need best practices boiled into standardization 



• Choose your adapter carefully 
– Surveys don’t just measure the infrastructure, 

they also reflect the adapter chosen 

– Ensure an ‘enterprise’ quality adapter is used 

– Know your adapter to ensure you interpret 

results correctly: 

• receivable signal strength range 

• transmit capabilities 

• throughput limitations 

• Roaming (sticky client or poor AP roam choices) 

 

Adapter Choice 

Standardization note:  Adapter choice can influence all data 
collected, needs to be considered in any standardization plans 
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• Utilize multiple adapters 
concurrently to minimize 
the number of times the 
site must be walked 
– Minimizes discrepancies due to path 

differences on multiple walkthroughs 

– Conduct an Active, Passive, and/or 

Spectrum survey simultaneously 

Multi-Adapter Surveys 

Standardization note:  Minimizing replication of work is 
key, but need to avoid overkill 



• Scanning on a reduced set 
of channels is a double-
edged sword. 
– Can be valuable to minimize the amount 

of time the adapter is spent on 

‘unimportant’ channels 

– Can result in ‘lost’ information for 

anything not on a scanned channel 

Selective Channel Scanning 

Standardization note:  Rules for when to and when not to do 
selective scanning can avoid mistakes and harmonize methods 



• Is a survey needed at each 
phase? 
– Pre-deployment 

– Post-deployment 

– Troubleshooting 

• Decision is really one of 
efficiency and need 
– Customers:  Likely want/need post deployment 

only:  Does it meet our design criteria 

– Installers:  May want to do a pre-deployment 

– Troubleshooting:  Not always a hard requirement, 
but comparing site surveys with a ‘diff’ view can 
quickly identify configuration/channel/etc changes 

When to survey 

Standardization note:  Clearly defined purposes and 
value can help clarify needs in customer’s minds 



• Various techniques can be 
used to improve the 
efficiency of the survey, 
but we need to be careful 
that our original Objectives 
are met 

 

• Bottom line:  Accuracy and 
Quality take precedence 

Efficiency vs. Quality 
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• A variety of 
representations of the data 
is important for 
comprehensive analysis 
– Signal strength 

– PHY rates 

– Throughput 

– Interference 

• Channel overlap within Wi-Fi 

• Outside noise sources 

 

 

Heatmaps (1 of 2) 

Standardization note:  Certain heatmaps may be an ‘expected’ part 
of any survey, but different jobs may require additional views 



• Create maps for specific 
design applications 
– Throughput (video, etc.) 

– AP overlap (Voice roaming, locationing) 

• Leverage tools to validate 
the design quantitatively 

Heatmaps (2 of 2) 

Standardization note:  All heamaps that ‘prove the 
design’ should be included 



• Filter and section data with care 

• Filtering by AP, Channel, SSID, 
etc. can increase understanding, 
but can obscure results if done 
carelessly 
– Filter based on customer needs, not based on 

hindsight judgments 

Filtering data 

Standardization note:  There will be no one-size-fits-all for filters to 
use, but unfiltered data should always be made available 



• Merging is a powerful tool 
to allow flexibility in how 
the survey is performed 

• Merging is also a potential 
area for mistake or 
misrepresentation 
– Merging “apples and oranges” should be 

avoided 

• Surveys taken at radically different times 

• Surveys taken with different adapters / 
settings 

 

 

Merging surveys 

Standardization note:  Clearly defined best practices can 
prevent data misrepresentation 



• Everything necessary to 
understand the results should 
be included 
– All relevant heatmaps 

– The walking path(s) used 

– Explanation of any abnormalities 

– Analysis of the results 

What’s in the Report 

Standardization note:  Setting the bar on what’s in a 
report helps customers know what to expect 
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• Calibration 
– Get all necessary dimensions and 

ensure site is calibrated accordingly 

before the visit 

• Survey types 
– Clearly define which surveys will be 

done and what data is expected from 

each 

• Adapter selection 
– Ensure the adapter of choice gives 

reliable readings and is appropriate 

for the survey being performed. 

 

 

Before the Survey 



• Channel scanning 
– Decide which channels to scan and 

why 

• Ensure the possible trade-offs and 

missed information are well 

understood 

– Note that this could be a different set 

based upon type of survey being 

performed 

• Single vs. multi adapter 
– Decide what surveys will be 

performed and how 

Before the Survey 



• Walk path 
– Follow a consistent set of rules 

throughout the site 

– Keep a constant pace to ensure 

comparability across the site 

– Take samples around physical 

structures to ensure attenuation 

characteristics are well modeled. 

• Sampling density 

• Propagation assessment 
– Choose an appropriate propagation 

number that fits the characteristics of 

the site.  One size does not fit all. 

 

 

During the Survey 



• Filtering on 
networks/APs/Channels 
– Filter as needed, but be careful not to 

obfuscate key information. 

– Remember that the goal is to improve 

the understanding of the network 

• Interference assessment 
– Visualize Wi-Fi and non-Wi-Fi 

interference on the map to ensure the 

network will function well 

– For throughput surveys, look at 

interference information to determine 

if it explains low throughput numbers 

 

After the Survey 



• Merging surveys 
– Avoid merging data sets that cover 

disparate situations 

• Reports 
– Include everything in the report 

(including the path) 

– Avoid excess detail that doesn’t 

facilitate analysis, focus on what is 

needed to validate the network and 

meet the originally agreed upon 

criteria 

– Give additional details in areas that 

warrant further analysis or where 

network failures are seen. 

After the Survey 
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• 160 MHz Channels 
– While unlikely to be seen in deliberate use by 

the enterprise, misconfigured or neighboring 

equipment may show up 

• Increases the importance of ACI & CCI analysis 

• Puts further burden on System Integrators to 

explain why throughputs are not what a customer 

might have expected based on the ‘numbers on 

the box’ 

• MU-MIMO 
– Often cited as a means to increase the client 

density 

• Highly application specific 

– May require multi-adapter multi-client MU-MIMO 

surveys 

 

802.11ac Wave 2 

New and 
Improved! 
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Thank You! 


