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• There are a lot of devices that emit some form of energy wave. 



• RF is only one piece of the spectrum, covering AM/FM radios, cell phones, 
radar, microwave ovens, TVs and of wireless network traffic. 
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ISM or Industrial, Scientific and Medical bands. These bands have been internationally agreed and 
unlike most other bands, they can be used without the need for a transmitting license.
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DFS 25 12 6 2

No DFS 9 4 2 0
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• Key ideas for wireless are coverage and performance

• To measure power, we can measure absolute or relative power
• Absolute is compared to a known scale
• Relative is to another signal
• Need to Measure the change in power

• Most 802.11 equipment is measured in mill watts
• Usually 1 to 100 mw

2

100    +   20 – 10 =   90           
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Isotropic Antenna 1 Watt
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Isotropic Omni Dipole Sector Down Tilt Patch Yagi
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Beam Width -120 Beam Width -360 
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Antenna Type Gain dBi Horizontal BW Vertical BW Usage

Dipole Omni 2-6 360 45-90 (75) Indoor Open Spaces – Center of Area

Down Tilt 180 45-90 (75) Indoor High Ceiling – Center of Area

Patch/Panel Semi 
Directional

7-11 35-60 (60) 30-80 (30) Indoor -Edges– Hotels – High Density

Sector 11 -14 90-180 (120 ) 10-20 (10) Point to Multi Point Outdoor 

Yagi Directional 14-19 25-65 (30) 25-65 (30) Point to Point Small Distance 1 Km

High Gain 21-29 3-15 (6) 3-15(6) Point to Point Long Distance – 5 Km
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Double or 
Half actual 
power

3 dB
Multiply 
absolute  
power by 10

10 
dB Double 

travel 
distance 

6dB

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

• 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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• Absorption
•Signal path through thick walls as bricks and walls 

•Reflection
•Signal hit metal surface and reflect it’s way
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• Wireless networks automatically 
change speeds or “shifts gears” based 
on a client’s distance

• This reduces communication issues

• As distance increase – ability to encode 
and recognize packets reduces 

• So AP will send lower information at 
the packet with lower data rate to be 
able to recognized by receiver
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1.Prevalence:

How prevalent is the specific source of 

interference in the network as BLE

2. Severity

To what extent does the specific source, 

when present, affect Wi-Fi based on 

Device power and duty cycle as Camera 

and Microwave Oven
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All Wi-Fi connections can be negatively affected by electromagnetic interference, also 

called radio-frequency interference, which happens for three main reasons
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• Due to high noise and Interference sources channel wont be available for connectivity

• A lot of users traying to access AP with shared medium

• Lead to high packet drops and retries  

• users are facing slowness, and the ping to the gateway is going high.
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• Spectrum analyzer display availability of channels through certain time

• Also can view impact of multiple inference sources including power and duty cycle
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WLAN

Project
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Assessment

PlanningSurvey
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Plan & MAP
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Real Location and 
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NO Live User Connected 
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Channels and Power
Interference  Sources
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Planner

Design and Planning

Draw Heat Map 

Predictive Survey

Analyzer

Analysis for RF Environment

RSSI-SNR-Noise

Detect WLAN Issues

Speed Test

Measure Actual Throughput

Measure TCP and UDP 
Traffic

Measure Link Quality Jitter 
and Delay  

Assessment 

Measure Actual WLAN 
Coverage and Data Rate

Active & Passive Survey

Hardware Kit Required 
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Planner

Design and Planning
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https://www.tamos.com/

https://www.metageek.com/products/inssider/

https://www.acrylicwifi.com/en/

• Detect Wireless AP Power and Channel 

• Detect Noise and SNR

• Detect Interference ACI & CCI

• Detect Channel Availability 

• Available for PC and Smart Phones

https://www.tamos.com/
https://www.metageek.com/products/inssider/
https://www.acrylicwifi.com/en/
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https://www.tamos.com/

https://www.acrylicwifi.com/en/

• Design Wi-Fi installations from scratch.

• Generates heat maps of signal quality.

• Calculate how many access points are needed.

• Generate Bill of Material 

• Each Vendor Has it’s Own Software 

https://www.ekahau.com/

https://www.tamos.com/
https://www.acrylicwifi.com/en/
https://www.ekahau.com/
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https://www.tamos.com/

https://www.acrylicwifi.com/en/

• Design Wi-Fi Networks .

• Generates heat maps of signal quality.

• Calculate how many access points are needed.

• Generate Bill of Material 

• Each Vendor Has it’s Own Software 

https://www.ekahau.com/

https://www.tamos.com/
https://www.acrylicwifi.com/en/
https://www.ekahau.com/
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• Measure Actual Throughput 

• Measure Link Quality (Jitter – Delay)

• Measure Packet Loss Ratio

• Measure TCP and UDP Traffic 

• Used for Mesh & Bridge Links 

• Available for PC and Smart Phones

https://www.tamos.com/https://iperf.fr/

https://www.tamos.com/
https://iperf.fr/
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• Analyzes an existing Wi-Fi infrastructure

• Work as Spectrum Analyzer

• View Non WiFi Interference as BLE

• Passive Survey and Life Heat-Maps

• Active Survey with Real Data Rate

• Measure Roaming Quality  

• Need Hardware and Specific WLAN Card

• Generate Detailed Assessment Reports

https://www.ekahau.com/ http://www.airmagnet.com/

https://www.ekahau.com/
http://www.airmagnet.com/
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• Analyzes an existing Wi-Fi infrastructure

• Work as Spectrum Analyzer

• View Non Wi-Fi Interference as BLE

• Passive Survey and Life Heat-Maps

• Active Survey with Real Data Rate

• Measure Roaming Quality  

• Need Hardware and Specific WLAN Card

• Generate Detailed Assessment Reports

https://www.ekahau.com/ http://www.airmagnet.com/

https://www.ekahau.com/
http://www.airmagnet.com/






71

Planner

Design and Planning
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RSSI-SNR-Noise
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Hardware Kit Required 
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https://www.tamos.com/

https://www.metageek.com/products/inssider/

https://www.acrylicwifi.com/en/

• Detect Wireless AP Power and Channel 

• Detect Noise and SNR

• Detect Interference ACI & CCI

• Detect Channel Availability 

• Available for PC and Smart Phones

https://www.tamos.com/
https://www.metageek.com/products/inssider/
https://www.acrylicwifi.com/en/
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Received 
Signal Strength 
dBm

-45 to -75 dBm

RSSI Unwanted 
Signal Strength 
dBm

Less than -85

Noise Ratio between 
Signal and 
Noise Level dB

25 dB 

SNR
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Local Network
Bridge Link
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• Measure Actual Throughput 

• Measure Link Quality (Jitter – Delay)

• Measure Packet Loss Ratio

• Measure TCP and UDP Traffic 

• Used for Mesh & Bridge Links 

• Available for PC and Smart Phones

https://www.tamos.com/

https://www.tamos.com/
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• Measure Actual Throughput 

• Measure Link Quality (Jitter – Delay)

• Measure Packet Loss Ratio

• Measure TCP and UDP Traffic 

• Used for Mesh & Bridge Links 

• Available for PC and Smart Phones

https://www.tamos.com/
https://iperf.fr/

https://www.tamos.com/
https://iperf.fr/
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Bandwith • Bandwidth of the Circuit of RF Channel  

Speed • Current Supported Speed to Client based on SNR

Throughput • Amount of total transferred data 

Goodput • Amount of Valid transferred Data

Usage • Amount of download compared to Good put
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Throughput less than BW due to : RF Interference – Delay - Congestion
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Server

WLAN Controller

AP

1G

1G

1G

300 Mbps300 Mbps

Net Router

Link Test Internet Test
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Command line option Description

-s, --server Run iPerf in server mode. (This will only allow one iperf connection at a time)

-c, --client host Run iPerf in client mode, connecting to an iPerf server running on host.

-u, --udp Use UDP rather than TCP. See also the -b option.

-b, --bandwidth n[KM] Set target bandwidth to n bits/sec (default 1 Mbit/sec for UDP, unlimited for TCP). 

-t, --time n The time in seconds to transmit for. iPerf normally works by repeatedly sending an array 
of len bytes for time seconds. Default is 10 seconds. See also the -l, -k and -n options.

-n, --num n[KM] The number of buffers to transmit. Normally, iPerf sends for 10 seconds. The -n option 
overrides this and sends an array of len bytes num times, 

-k, --blockcount n[KM] The number of blocks (packets) to transmit. (instead of -t or -n)

-l, --length n[KM] The length of buffers to read or write. iPerf works by writing an array of len bytes a 
number of times. Default is 128 KB for TCP, 8 KB for UDP. 

-P, --parallel n The number of simultaneous connections to make to the server. Default is 1.

-R, --reverse Run in reverse mode (server sends, client receives).

-w, --window n[KM] Sets the socket buffer sizes to the specified value. For TCP, this sets the TCP window 
size. (this gets sent to the server and used on that side too)

https://iperf.fr/iperf-doc.php#3bandwidth
https://iperf.fr/iperf-doc.php#3len
https://iperf.fr/iperf-doc.php#3blockcount
https://iperf.fr/iperf-doc.php#3num
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