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WLAN Design Fundamentals

Design & Planning Tools

Wireless Site Survey 

Design Case Scenario

Specific Case Design

Design Tips & Best Practice 

Part 4 Contents : Design & Survey 



Part 4-Session1 : Introduction

Intro Why we need Wi-Fi Design 

Best Design Resources

Course Contents & Roadmap  
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WLAN New market needs 

Robust increase Wireless Only devices as smartphones & 
laptop & IOT 

Client Devices 
Nature Changes

Wi-Fi become as main need not as just luxury 
Wi-Fi as Mission 

Critical 

Business & Operation depend on Wi-Fi not only for 
internet access 

WLAN Usage and 
Applications

Wired become as service for AP connection only in many 
areas not as main requirements itself 

Wired Vs WLAN

With New 6Ghz and WI-FI 6E & 7 with Giga speed and 
multi-user technology almost as wired 

Wi-Fi Giga Speed 
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More Wireless Devices 
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Wi-Fi as Mission Critical 
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Giga Wi-Fi 6E & 7 - with 6Ghz 
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Wi-Fi Market Growth   
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Public Malls-Airports

Education
IOT & Smart City

MedicalOffices 

Warehouse & Industry 

Wi-Fi Every Where
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Variant 
applications

Different 
requirements 

Specific 
Design 

Need for Accurate Wireless Design  

How to meet WLAN requirements for coverage and capacity
and achieve best client connection experience with 

seamless roaming and faster data rate with minimum inference 
While align with site aesthetics and keep beautiful shape  
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Wireless Design Best Practice  

Find Best Practice

& General Guide lines

For Optimum WLAN Design

& Better Client Experience

& avoid Performance Issues 



14

Wireless Design Resources 

Vendor
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Wireless Design Resources 

Market

Location Warehouse

High Density
VOIP
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1
WLAN Design Procedure

Collecting requirements

Capacity vs Coverage 

VOIP WLAN Design 

High Density Design 

Outdoor WLAN Design 

Location Tracking & BLE

AP & Antenna Selection 

Tips & Best Practice D
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2 Survey Types (Active – Passive-Predictive )

Predictive  ( Ekahau Planner - IBWAVE) 

Post Assessment (Sidedeck - Ekahau)

Survey Tools ( Wi-Fi Analyzer – Aircheck )

Throughput Testing (IPERF – TamoSoft )

Sample Practical Site Survey 

Si
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3 Smart Office 

Guest Hotel

Warehouse 

Conference

Public Area

Classrooms 

D
e

si
gn

 S
ce

n
ar
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s



RSSI

Inference
SNR



Session 2 : Design Parameters

Index RF Power Measurements 

dB – dBm- dBi -mWatt-EIRP

RSSI – SNR – Floor Noise 

Practical LAB
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RF Power Measurements 

The decibel (dB) : is a relative unit of measurement 
The unit expresses a relative change or an absolute value 

Indoor AP : 50 mWatt

10 log 50/1 = 17 dBm

Outdoor AP : 100 mWatt

10 log 100/1 = 20 dBm
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Double or Half 
actual power

3 dB
Multiply 
absolute  
power by 10

10 dB

• 3 dB gain = mW × 2
• 3 dB loss = mW ÷ 2
• 10 dB gain = mW × 10
• 10 dB loss = mW ÷ 10

RF Math Rules 
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d
B

No units

Power 
Related 
to 
another

d
B

m

Power 
Related 
to 1 m 
watt

d
B

i

Antenna 

Gain 

Related to 
isotropic 
Antenna

RF Power Measurements 
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Antenna Gain - dBi



RF Signal Indicators

RSSI

• Received Signal from AP at TX 

• Measured in dBm – always minus 

• Accepted from -55 to -75 dBm and higher ( not less than -75 dBm) 

Noise
• Unwanted signal as Interference from Wi-Fi or non Wi-Fi 

• Accepted from -85 to -90 dBm and lower ( not more than -80 dBm)

SNR
• Difference between RSSI and Noise

• Accepted from 20 dB and higher 
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Practical Sample 

Example

10 log .5 / 1 = -3 dBm

10 log .25/1= -6dBm

10 log .01/1 = -20 dBm

10 log .02/1 = -17dBm

-20 dBm 
More Power by 10 Times 

-30 dBm 

AP 
TX Power

RSSI
@ RX

LE
SS

 P
o

w
e

r

RSSI Always Minus Value as Signal received at RX 
less than 1 mWatt Due to Path loss
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• RSSI : measured in milliwatt decibels dBm 

• The strength that the device is hearing a AP signal.

• Accepted Value not less than -75 dB

RF Signal Measurements

• Noise Floor : measured in milliwatt decibels dBm

• Noise is any signal (interference) that is not WiFi traffic

• Nosie Source as cordless phones, microwaves and Radar

• Accepted value not more than -85 dB

• SNR: measured in decibels dB

• Ratio between Signal received RSSI and Noise level 

• Measured as a positive value between 0db and 120db

• Accepted value not less than 25 dB
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Signal Level Recommendation

Noise Level : Less Than -80 dBm ( -80 to -90 )

RSSI : Not Less Than -75 dBm ( -40 to -75 )

SNR = RSSI – NOISE 

SNR = -45 – -90 = 45 dB

SNR = -65 – -90 = 25 dB 

SNR = -75 – -85 = 10 dB 



EIRP – Output Power

29

Effective Isotropic Radiated Power

EIRP Power O/P from AP
Shouldn't exceed regularity domain
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EIRP Calculations

EIRP
=

TX Power
-

Cable Loss
+

Ant Gain

27 dBm
=

100 mw 
(20 dbm)

-
3 dB

+
10 dB
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RSSI Signal Indicator
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RSSI Indicator
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Signal Level For Design 



Practical Signal Testing Sample

-45 
dB

-55
dB-75

dB



Practical Design Sample 



Planning Sample 

Planning Software include 

common Type of 

walls and it’s attenuation 



Site Survey Sample 

Some time need to do 

Real test to get 
Actual wall attenuation 

AP On Stick Testing 

AP Signal vs Distance 

&  Wall Attenuation 

-45dBm

1 m

-65dBm

15 m

-55dBm

5 m

-45dBm

-60 dBm

Wall Attenuation = 15 dB





Session 3 : WLAN Design Steps

Index WLAN Design Phases

Coverage vs Capacity

Design Best Practice 

Design Worst Mistakes
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Don’t Skip Design 
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WLAN Design Steps

Define

• Collect information 
about client 
requirements 

Survey

• Physical 
Investigation for 
coverage Area 

Planning

• Predicative analysis 
for WLAN 
performance  

Deploy

• Installation as per 
proposed Plan and 
site Survey

Validate

• Checking real WLAN 
performance and 
fine tuning  

Document

• Note all details and 
steps for evaluation 
and maintenance 
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Step 1  : Define 

 Collection Information about WLAN 
Technical and Business  requirements 

 Interview with all Stockholder ( Technical –
Financial – Users ) 

 Information collected as
 Main Network Usage and Target
 Available Project Budget
 Network Users and Devices  
 Physical Environments
 Site Floor Plans 

 Output as WLAN Check list sheet 
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Step 1  : Define 

 Collection Information about WLAN Technical 
and Business  requirements 

 Interview with all Stockholder ( Technical –
Financial – Users ) 

 Information collected as
 Main Network Usage and Target
 Available Project Budget
 Network Users and Devices  
 Physical Environments
 Site Floor Plans 

 Output as WLAN Check list sheet 
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Step 2  : Survey 
 Physical On site investigation to get more details
 Walls materials – Ceiling High and obstacles 
 RF Environments and Interference sources  
 AP Installation restrictions & Aesthetics 
 Cable availability to AP locations 

 AP on-Stick survey for testing real signal coverage
 Checking network infrastructure 
 AP initial location could be marked 

Note : 
• Step 1 and Step2 could be done at same visit
• Some time this step is not applicable if site still under 

constructions so skip to next step 
• In This case should get AutoCad to know walls material 
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Step 3  : Planning  

 Predictive way to find expected WLAN 
performance and AP Locations

 Coverage and Capacity Analysis 
 Using WLAN Planner software as 
 EKAHAU - AirMagent - IBWAVE 

 Each Vendor have it’s own software
 HeatMap showing signal level with 

color indicator on floor maps
 Get More Details as Interference –

Channel Map – TX Power  
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Coverage vs Capacity
 Old School WI-FI depend on Providing good signal for large space without consideration for 

Data Rate and user count 
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Coverage vs Capacity
 WLAN is shared medium – so with more clients connected to same AP , final per 

user throughput will be decreased 
 Same area could be covered with one AP only or multiple AP based on no of client 

and devices and application usage 
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Coverage vs Capacity
 WI-FI is shared medium and with more clients connected at Same AP will get fewer data 

rate and more slowness
 With increasing demand for WI-FI and new Giga speed technology should consider client 

load on AP 
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Coverage vs Capacity

25 m

1
5

 m

20 Clients 
1 AP Will be enough 

250 Clients 
More AP required 
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Step 4  : Deploy  

 Installation for AP as per Planning 
generated  HeatMap

 Should be careful for AP mounting 
location to keep aesthetics and avoid 
restriction

 This was checked and agreed during 
step 1 ( survey ) 
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Step 5  : Validation  

 Find real WLAN performance 
 Wake Test at all Coverage Area 
 Get real analysis as Signal Level –

Inference – Data Rate - Roaming
 Using Tools as EKAHAU Sidekick
 Generated result should be 

compared with Planned HeatMap
 Fine tuning and troubleshooting to 

get better performance as planned



52

Step 5  : Validation  

 Find real WLAN performance 
 Wake Test at all Coverage Area 
 Get real analysis as Signal Level –

Inference – Data Rate - Roaming
 Using Tools as EKAHAU Sidekick
 Generated result should be 

compared with Planned HeatMap
 Fine tuning and troubleshooting to 

get better performance as planned
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Step 6  : Documentation

 Documents for every thing

 AP Model and Antenna 

 AP Labeling sheet 

 AP Location MAP 

 AP Connectivity sheet 

 Post Assessment Report 

Area AP Name Model Antenna Connection

Floor 1 Site-F1-AP1 AP-505 Built In CAB1-SW1-P1

Floor 1 Site-F1-AP2 AP-504 ANT-456 CAB1-SW1-P2

Garden Site-G-AP2 AP-575 Built In CAB2-SW1-P1

 Some time AP is hidden above ceiling so 
need accurate AP location MAP for 
maintenance 

AP1

AP2

AP3
AP4
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Design Worst Mistakes

Skip accurate design and Allocate AP with eye vision as equal circles

Depend of predefined templates to estimate no of AP ( 1 AP /50 mt sq )  

Ask very few questions 

Skip going to site for physical survey 

Consider coverage without capacity 

Skip validation and fine tuning

No time for documentation 





Session 4 : Step 1 : Define 

Index WLAN Design Phases

Business Requirements 

Collecting information 

Questioner Sample 



57

WLAN Design Steps

Define

• Collect information 
about client 
requirements 

Survey

• Physical 
Investigation for 
coverage Area 

Planning

• Predicative analysis 
for WLAN 
performance  

Deploy

• Installation as per 
proposed Plan and 
site Survey

Validate

• Checking real WLAN 
performance and 
fine tuning  

Document

• Note all details and 
steps for evaluation 
and maintenance 
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Step 1 : Define



Main Wi-Fi Design Questioner 



Define – Collecting Information

Business 
Requirements 

Understand why & where they need Wi-Fi  - if there is special features needed 

Coverage 
Requirements 

Which Area , Floors  need to be Covered or could be excluded – Special Area  

Capacity 
Requirements

Know who will use Wi-Fi – Expected no of users – Device Type – Special Devices ( VOIP – Medical 
– Barcode )

Physical 
Environments  

Check wall material – Ceiling High – AP Mounting Constrains – Aesthetic Rules & Existing 
Interference 

Ask all Stakeholders Decision Maker – IT - WLAN Users as Doctors – POS at Restaurant – Barcode at Warehouse  

What is Project 
Budget 

To make correct selection for the suitable solution and products  

Network 
Infrastructure 

Check network switches – cabling – POE – Uplinks – Connection Port Speed   



Business Requirements 

Coverage Roaming Data Rate Capacity
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Determine Coverage Scope 



Determine Business Application 
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Application Requirements 
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Application Requirements 



66

Application Requirements 
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Client Devices Capability and Roaming 



Wireless Clients Needs 

68

1. How many devices will each user have? Today, Aruba recommends that you plan for at least three devices per user: a laptop, 

a tablet, and a smartphone. 

2. The number of devices per user also has ramifications in the design of VLANs and subnets. 

3. Consider if all devices will be active simultaneously, which also impacts AP density.

4. What is the maximum number of devices desired for each AP? Typically, Aruba recommends 20–30 devices per radio (40–60 

per dual-radio AP). 

5. This number may be more or less depending on traffic type (voice or data), offered load, & connection type (802.11a, b, g,n)

6. What applications will be in use at the site, both presently and in the future? Bandwidth requirements help

determine coverage versus capacity requirements.

4. Are any floor plan images available? VisualRF Plan supports direct importation of JPEG, GIF, PNG, PDF, and CAD (.dwg and .dwf) 

files for floor plan formats.

5. What is the maximum transmit power of the least-capable common device in the network?

6. How many transmit, receive, and special streams do the most common devices support?

7. If DFS channels are being considered, do the devices most commonly used in the network support DFS channels?



Wireless Clients Needs 

69



Example Health Care

Internet Monitor

Calling
Tracking



Example Hotels Guest Rooms 
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Determine Different Area Needs

Video Calls

High Ceiling Outdoor

High Density
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Check Walls Material 

Heavy Walls

Open Space

Wood & Gypsum 
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Aesthetics and Restrictions 



Balance Coverage & Aesthetics  



Balance Coverage & Aesthetics  



Wireless RF Questionnaire 
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1. What 802.11 PHY types are required over the course of the WLAN lifecycle (802.11a/b/g/n/ac/ax)?

2. Which RF bands (2.4 GHz, 5 GHz) will be used? Plan to use both bands due to high client density.

3. What channel width (20 MHz vs. 40 MHz) will be used in each band? Typically, 20 MHz channels are 

used in 2.4 GHz, and 40 MHz channels are used in the 5 GHz band.

4. Will voice over Wi-Fi be used? This answer will affect your planning for roaming and access point (AP)

signal strength calculations.

5. Will multicast video over Wi-Fi be used? Use of roaming video has a similar effect as voice.

6. What is the minimum desired PHY-layer data traffic rate that must be available throughout the 

coverage area? Do some areas have different minimum data rate needs?

7. What are desired Air Monitoring rates Are dedicated AM required for security or compliance purposes?



Translate Requirement into Design



Translate Requirement into Design
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Network Requirements Sheet 
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Network Requirements Sheet 
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Network Requirements Sheet 
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Design Work Sheet

• Based on Network 
Requirements 
Collected 

• Prepare Technical 
requirements for 
each area 

• This sheet will be 
used as guideline 
for planning 
software and 
validation 





Session 5 : Site Survey

Index Why Site Survey !! 

Survey Types 

Survey Tools 

Survey Tips 
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Site Survey – WHY !!

• A Wi-Fi site survey is a site visit to capture Wi-Fi signal and spectrum data and 
inspect access point mounting and cabling accessibility. 

• Could Estimate how many AP required to satisfy customer requirements             
( Coverage – Capacity – Aesthetics- Budget ) with minimum cost

• Site Survey could have different purpose as 

Design

Assessment

Troubleshoot
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Site Survey Results
Output AP Locations 

RSSI 

SNR

Interference

Throughput 

Data Rate

Packet Loss

Jitter & Delay 

VOICE Readiness  

Location Readiness 
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Site Survey Results

• The initial input to a wireless site survey includes a blueprint that shows the 
placement of walls, desks and other equipment. The survey then produces 
several types of output.

• It generates a heat map, which is a color-coded map that shows signal 
strength throughout the area based on where APs are placed. 

• If the map shows that strength is too low in some places, teams can move 
APs or add units.

• Also Shows network noise levels, signal-to-noise ratios, interference, 
throughput, data rates, packet losses and retries. 

• They can also display indicators of VoIP performance or Location Tracking 
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Site Survey Types 

Survey Location

• Physical ( Manual )

• Virtual(Predictive ) 

Collected Data 

• Active 

• Passive

Design Phase

• Pre Deployment 

• Post Deployment 

• Virtual Survey ( Predictive ) always pre-deployment at design phase

• Physical Could be pre or post deployment ( Design or Assessment )

• Physical Could be active or passive based on collected information and test 
method during survey 
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Site Survey Types 

Survey

Physical

Active
Post-

Deploy

Passive Pre-Deploy

Virtual Predictive Pre-Deploy
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Predictive Site Survey
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Physical Site Survey
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Active Vs Passive



94

Active Site Survey

Client Connect to WLAN 
iPerf Server 

Connected to 
Network 

Throughput Ping

Ping GW by 
Default 
No SRV

Need 
iPerf

Server

iPerf2, iPerf3 

or iperf3 Ekahau

(recommended)
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Active Vs Passive

Active

Client Connect to WLAN

Collect your WLAN RF Only

Collect RSSI – SNR - Data Rate – Throughput –
Latency – Roaming – Packet Loss 

Almost used  after deployment 

Could be used periodically for health check 

Passive

Client not  Connected to WLAN

Collect RF for Your WLAN and Neighbors 

RSSI – SNR – Noise – Interference 

Almost used before deployment 

Could be used periodically for health check 
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Active Site Survey

• An active WiFi survey is when a surveying device is connected to the WiFi network 
and records signal measurements based on the performance of the connection. 

• Active surveys focus on a specific signal or set of specific signals and produce an 
extensive list of measurements for each AP that generates a studied signal. 

• This type of survey also allows for various other metrics to be measured, as 
upstream and downstream data rates ,  ping round-trip-time (RTT), throughput 
using iPerf/iPerf2/iPerf3, and Internet upload/downloads.

• These measurements include signal strength, throughput, round-trip time, packet 
loss and retransmission rate throughout the area where the signal is used.

• Active surveys are used to troubleshoot WiFi networks. 

• Might result in teams moving an AP or adding or removing an unneeded AP. 

• To be able to perform throughput surveys, you will need to host an iPerf (v2 or v3) 
throughput server against which the active measurements are done.

https://documentation.meraki.com/MR/Monitoring_and_Reporting/Monitoring_the_Wireless_Network
https://www.accessagility.com/blog/iperf-vs-iperf3
https://www.accessagility.com/wifi-design-guide
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Passive Site Survey

• The goal of a passive survey is to report on all signals at each location, including 
the installed network and signals from neighboring sites or other devices that 
generate noise at wireless frequencies.

• Teams should perform passive surveys periodically after they build the site, install 
equipment and activate the network.

• These surveys report information on APs and their characteristics, signal 
strength, signal-to-noise ratios and interference. 

• They might reveal marginal performance changes before users notice.

https://www.techtarget.com/searchnetworking/definition/signal-to-noise-ratio
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AP on Stick

 Physical Survey used to simulate access point and 

antenna performance at real site 

 AP is temporarily positioned in the environment, 

and measurements of the room and surrounding 

rooms are taken to measure actual signal coverage 

 The results can be used to refine the predictive

model by measuring actual attenuation 

characteristics of the walls. 



99

AP on Stick



100

How to Apply Survey Practically 

Verify that Final WLAN Coverage 
at Post Deployment Survey  
matching Predictive Design
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Design Validation 

Predictive
Pre-Deployment

Physical
Post-Deployment
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Hybrid Survey 
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Site Survey Tips 

Select AP & Antenna at First 

Adjust AP Power 

Test Wall Attenuation

Select Mounting Location 

Select Correct Testing Client Device

Consider Weakest Client Device
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Site Survey Devices 

• Select AP Before you start Survey based on below 

Budget

Select Suitable Vendor 

Controller or 
Standalone 

AP Class ( High or low )

Environment

Indoor or Outdoor 

Ceiling Height 

Antenna or Built In  

Capacity 

Normal Density 

High Density 

Application Usage

Requirements 

Wi-Fi Standard 

Data Rate

Uplinks – BLE 
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AP Models 

Indoor AP Outdoor AP Hospitality AP



AP Model Selections

Low End Medium 
High 
End 
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Select Mounting AP Location

• Should test at same allowed mounting location considering restriction and aesthetics 
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Select Mounting AP Location

• Should test at same allowed mounting location considering restriction and aesthetics 



109

Select Client Device 

• Should test with same device that will be used as Warehouse barcode scanner
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Select Client Device 

• Should test with same device that will be used as medical devices 
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Select Client Device 

• Should test with most week signal device as smart phone not Laptop 
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Select Client Device 

• Design for Most Important Devices , even it’s old 

•Your CEO’s laptop (simply 

refuses to get a new one)
•Old POS Scanner not 

planned to change now

•Maybe requires specific data rate or channels to be able to connect 
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AP Power During Survey  

• Set AP Power to it’s half or third to match most of devices power 

2.4 Ghz
9 dBm

5 Ghz
12 dBm



AP Power During Survey  
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Site Survey Kit 

115



Site Survey Tools

116





Session 6 : WLAN Planning

Index Coverage Vs Capacity

Coverage Planning 

Roaming Design 

Planning Guidelines 
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WLAN Planning Why !!! 

Find best Count , Location & 
distribution for AP at certain area

Achieve Best client connection and 
performance with seamless 
roaming  

Avoid WLAN Issues as Interference , 
sticky clients – blind areas 
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Coverage Vs Capacity

Coverage
• Achieve RSSI & SNR Threshold  

• Channel Planning - Seamless Roaming 

• Consider Walls Types – Ceiling Height – Mounting Locations 

Capacity
• Achieve targeted Bandwidth per user 

• Bandwidth Calculations &  Air time 

• Consider User Count – Device Type – Applications Usage



Coverage Vs Capacity

121



*Models are not to scale

Define Cell Edges 

More AP More BW Interference 
Channel 
Planning
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WLAN Planning Claims 
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Coverage Planning Keys

Determine Coverage Area and Exclusion areas

Consider Roaming and AP Coverage Overlap

Study Wall Material Carefully & Ceiling Height 

Consider Multiple Floors for interference  

Plan for channel width and re-use and don’t depend on RRM Only 

Don’t Plan with Maximum AP Power ( Indoor half power 12-15 mwatt) 

Plan for -65 to -73 dBm RSSI cell size ( based on requirements ) 

Recommended Average user per AP Radio 25-30 at normal Density 





Identify Each Area requirements 
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Consider User Path for Overlap

127

Add Transition AP at Corridors for Roaming  

Signal Disconnection from Room to Elevator



Roaming Design & Overlap 
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Bad Roaming Design 

129



Good Roaming Design

130
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What is AP Coverage Distance ??

• Free Space Travelled distance 

• Based on AP TX Power 

• Client connectivity 

• Rare Roaming 

• Lower Data rates 

Coverage 
Distance

• Depends on area attenuation 

• based on client’s perspective. 

• Client performance 

• Seamless Roaming 

• High Data Rate

Effective 
Range
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AP Effective Range 

Coverage  
Distance Effective 

Range
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AP Effective Range 
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AP Effective Range 
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AP Effective Range 
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AP Effective Range 
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AP Effective Range 

Effective 
Range 

means the client devices can roam efficiently and can communicate 
with AP together with many other clients using high data rates. 

effective” range of an AP really depends on the attenuation 
environment of the facility. 

More importantly, the effective range of an AP should be based on 
the client’s perspective. 

AP coverage range is not just about client connectivity, but also 
about client performance. 
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Roaming & Overlap
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Roaming & Overlap
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Primary & Secondary Coverage
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Primary & Secondary Coverage
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Primary & Secondary Coverage

Cell 
Overlap
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Sticky Client Issue 
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Cell Overlap Measurements 
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Cell Overlap Recommendation  

• Little Overlap 
AP

Dead Zones 

• More Overlap 
AP

Frequent 
Roaming • Many powerful 

AP at Same 
Channel 

Interference 

• Many Powerful 
AP at different 
Channel 

Sticky Client 



146

Cell Overlap Recommendation  

Too little duplicate coverage 

• will effectively create a roaming dead zone, and connectivity might temporarily be lost

Too much duplicate coverage

• will also cause frequent roaming problems.

• client device is constantly switching back and forth between two or more APs on different 
channels

Too many APs with strong signals

• may cause a sticky client problem

• APs on the same channel with powerful signals, performance degradation will occur due to 
medium contention overhead & interference 
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Find Cell Overlap in Survey 

 The hardest part of physically performing a coverage analysis site survey is often finding

 where to place the first access point and determining the boundaries of the first RF cell. 

 The following procedure explains how this can be achieved 

 During this process, you should be transmitting data from the client to the AP, ensuring not 

only signal strength but actual transmission capabilities. 

 This is the location where you place your first access point. (–70 dBm will be used as the 

desired signal level throughout the rest of this example. 

 If you are using a different desired signal level, use it instead.)
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Step 1 : Place 1st AP
1. Place an access point with a power setting of 25 mW (or the 

power level that you determine is ideal for your environment) in 

the corner of the building.

3. Temporarily mount the AP in the first location and begin 

walking throughout the facility to find the –70 dBm endpoints, 

also known as cell boundaries or cell edges.

4. Depending on the shape and size of the first coverage cell, you 

may want to change the power settings and/or move the initial

AP

4.Walk diagonally away from the access point toward the center 

of the building until the received signal drops to –70 dBm, or the 

signal strength that you are planning for as per customer 

requirements 
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Step 2 : Place 2nd AP
• After the first coverage cell and boundaries have been determined, the next question is 

• Where to place the next access point. ???

• The placement of the next AP is performed by using a technique that is similar to one used to 

place the first AP.

• Think of the cell boundary of the first access point, where the signal is –70 dBm, as the initial 

starting point, similar to the way you used the corner of the building as your initial starting 

point, and do the following:
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Step 2 : Place 2nd AP
1. From the first AP , walk parallel to the edge of the 

building and place a AP at the location where the 
received signal is –70 dBm

2. Now walk away from this AP , parallel to the edge of the 
building, until the received signal drops to –70 dBm.

3. Move to that location and temporarily mount the AP.
4. The AP mounted at this location will provide for the 

second coverage cell. 
5. Begin walking throughout the facility to find the –70 

dBm endpoints, or cell boundaries.
6. Again, depending on the shape and size of the first 

coverage cell, you may want to change the power 
settings and/or move this access point 
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Cell Overlap Measurements 
• It is important to avoid excessive overlap, because it can cause frequent roaming and performance degradation. 

• The shape and size of the building and the attenuation caused by the various materials of walls and obstacles 

will require you to change the distances between access points to ensure proper cell overlap.

• After finding the proper placement of the second access point and all of its cell boundaries, repeat the procedure 

over again. 

• The rest of a manual site survey like this one is basically repeating this procedure over and over again, effectively 

daisy-chaining throughout the building until all coverage needs are determined.

• In the past, WLAN design guides and white papers from various WLAN vendors have referenced 15 percent to 30 

percent coverage cell overlap for roaming purposes. However, there is no way to measure coverage cell overlap. 

• Coverage overlap is really duplicate coverage from the perspective of a Wi-Fi client station. 

• A proper site survey should be conducted to ensure that a client always has proper primary and secondary

coverage from multiple AP. 
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Cell Overlap Measurements 
In other words, each Wi-Fi client station needs to hear at least one access point at a specific received signal 

strength indicator (RSSI) and a backup or secondary access point 

At the same RSSI. Typically, vendor RSSI thresholds require a received signal of greater than –70 dBm for the 

higher data rate communications. 

Therefore, a client station needs to see at least two access points at the desired signal level so that the client can 

roam if necessary.

The following cell edge measurements are taken during the site survey:

■ Received signal strength (dBm), also known as received signal level (RSL)

■ Noise level (dBm)

■ Signal-to-noise ratio, or SNR (dB) 
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Cell Overlap in Survey 
• The received signal strength measurements that are recorded during a site survey typically depend on the 

intended use of the WLAN. 

• If the intent of the WLAN is primarily to provide low-density data service versus capacity, a lower received 

signal of –73 dBm might be used as the boundary for overlapping cells.

• When throughput and capacity are a higher priority, using a received signal of –70 dBm or higher is 

recommended. 

• When you are designing for WLANs with VoWiFi clients, a –65 dBm or stronger signal, which is even higher 

above the noise, is recommended. 

• The SNR is an important value because if the background noise is too close to the received signal, data can be 

corrupted and retransmissions will increase. 

• The SNR is simply the difference in decibels between the received signal and the background noise, 

• Many vendors recommend a minimum SNR of 20 dB for data networks and a minimum of 25 dB for voice. 
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Cell Overlap in Survey 



Define Walls Attenuation
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*Models are not to scale
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