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TECH NOTES 
Base Station Antenna Isolation 

 
On a theoretical level, we would like to see at least 30dB isolation between base station 
antennas. We feel this amount of isolation gives reasonable performance. 
 
Basically antenna isolation increases with distance. The following formula is used for calculating 
the free space path loss. 
 
Free space Path loss at 2.4GHz: (LdB = 32.4 + 20LOG(Distance,Kilometers) + 20LOG(Freq,MHz) 
 
Antennas spaced at 3 feet horizontal spacing will have -39.4dB loss (Isolation) between them. 
4 feet = -41.9dB Loss 
5 feet = -43.84 dB Loss 
 
As with anything RF, there are many factors which can effect system performance. A big one 
when dealing with antenna isolation is that coupling to tower structures can reduce effective 
path loss between antennas. This could change the necessary spacing for any given installation. 
 
To calculate isolation you can us one of the handy online calculators. Here's a link to an antenna 
isolation calculator.   http://my.athenet.net/~multiplx/cgi-bin/isolation.main.cgi  
 
This calculator is designed for omnidirectional antennas.  
 
To calculate for directional antennas like sector antennas, you have to add the front to 
back/sidelobe spec to the gain (dBi). For instance; with a 16.5dBi sector and a front to back spec 
of -14dBi, you have effective gain toward the side or back of the antenna of 2.5dBi or .35dBd. 
You can plug the 2.5dBi gain number into the calculator to determine the best horizontal or 
vertical separation to give the desired isolation.  
 
You'll see that you get the best isolation if you can space the antennas with some vertical 
separation. Vertical separation is measured from antenna center to center in feet. 
 
 
Here's a handy link for some additional engineering information: 
http://www.guerrilla.net/gnet_engr_bench.html  
 


