
 
Mobile Station Coupling Losses (MSCL)  

September 30, 2020 
FCCID: PWO460065 
 
The following formulas were used to calculate MSCL with a 2 m path loss and a 45 degree 
polarity mismatch between the inside antenna and the mobile device for EUT model 460065 
signal booster: 
 

𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 (𝒅𝒅𝒅𝒅) = 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 𝑴𝑴𝑳𝑳𝑳𝑳𝑳𝑳 (𝒅𝒅𝒅𝒅) + 𝑷𝑷𝑳𝑳𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 𝑴𝑴𝑳𝑳𝑳𝑳𝑳𝑳 (𝒅𝒅𝒅𝒅)− 𝑮𝑮𝑷𝑷 − 𝑮𝑮𝑷𝑷 
 

𝑃𝑃𝑃𝑃𝑃𝑃ℎ 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 (𝑑𝑑𝑑𝑑) = 20 log(𝑑𝑑) + 20 log(𝑓𝑓) − 27.55 
𝑓𝑓 = 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑀𝑀𝑀𝑀𝑀𝑀 

𝑑𝑑 = 𝐷𝐷𝐷𝐷𝐿𝐿𝑃𝑃𝑃𝑃𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑓𝑓𝐿𝐿𝑓𝑓 𝑃𝑃𝑓𝑓𝑃𝑃𝑓𝑓𝐿𝐿𝑓𝑓𝑓𝑓𝑃𝑃𝑃𝑃𝑓𝑓𝑓𝑓 𝑃𝑃𝐿𝐿 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝐷𝐷𝑟𝑟𝑓𝑓𝑓𝑓 𝑃𝑃𝑓𝑓𝑃𝑃𝑓𝑓𝑓𝑓𝑓𝑓𝑃𝑃 (𝑓𝑓𝑓𝑓𝑃𝑃𝑓𝑓𝑓𝑓𝐿𝐿)  

𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 (𝑑𝑑𝑑𝑑) = 20 log �
𝐸𝐸1
𝐸𝐸2
� 

𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 20 log �
𝐸𝐸1

𝐸𝐸1sin (𝜏𝜏)
� ,    𝜏𝜏 = 45° 

𝐸𝐸1 = 𝑀𝑀𝑃𝑃𝑀𝑀𝐷𝐷𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐷𝐷𝑠𝑠𝑃𝑃𝑓𝑓 𝑓𝑓𝑃𝑃𝑚𝑚𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓𝑑𝑑𝑓𝑓 𝐿𝐿𝑓𝑓 𝑃𝑃ℎ𝑓𝑓 𝐸𝐸𝑃𝑃𝑓𝑓𝑓𝑓𝑃𝑃𝑓𝑓𝐷𝐷𝑓𝑓 𝐹𝐹𝐷𝐷𝑓𝑓𝑃𝑃𝑑𝑑 𝑓𝑓𝑓𝑓𝐿𝐿𝑓𝑓 𝑀𝑀𝐿𝐿𝑠𝑠𝐷𝐷𝑃𝑃𝑓𝑓 𝐷𝐷𝑓𝑓𝑟𝑟𝐷𝐷𝑓𝑓𝑓𝑓 
𝐸𝐸2 = 𝑀𝑀𝑃𝑃𝑚𝑚𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓𝑑𝑑𝑓𝑓 𝐿𝐿𝑓𝑓 𝑃𝑃ℎ𝑓𝑓 𝑓𝑓𝑃𝑃𝑓𝑓𝑓𝑓𝑃𝑃𝑓𝑓𝐷𝐷𝑓𝑓 𝑓𝑓𝐷𝐷𝑓𝑓𝑃𝑃𝑑𝑑 𝑓𝑓𝑓𝑓𝐿𝐿𝑓𝑓 𝑃𝑃ℎ𝑓𝑓 𝑀𝑀𝐿𝐿𝑠𝑠𝐷𝐷𝑃𝑃𝑓𝑓 𝐷𝐷𝑓𝑓𝑟𝑟𝐷𝐷𝑓𝑓𝑓𝑓 𝑤𝑤𝐷𝐷𝑃𝑃ℎ 𝑃𝑃 45° 𝑝𝑝𝐿𝐿𝑃𝑃𝑃𝑃𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓 𝑓𝑓𝐷𝐷𝐿𝐿𝑓𝑓𝑃𝑃𝑃𝑃𝑓𝑓ℎ 

𝐸𝐸2 = 𝐸𝐸1 sin( 𝜏𝜏)  
𝐺𝐺𝑡𝑡 = 𝑈𝑈𝐸𝐸 𝑇𝑇𝑓𝑓𝑃𝑃𝑓𝑓𝐿𝐿𝑓𝑓𝐷𝐷𝑃𝑃𝑃𝑃𝑓𝑓𝑓𝑓 𝐴𝐴𝑓𝑓𝑃𝑃𝑓𝑓𝑓𝑓𝑓𝑓𝑃𝑃 𝐺𝐺𝑃𝑃𝐷𝐷𝑓𝑓 

𝐺𝐺𝑟𝑟 = 𝑆𝑆𝐷𝐷𝑚𝑚𝑓𝑓𝑃𝑃𝑃𝑃 𝑑𝑑𝐿𝐿𝐿𝐿𝐿𝐿𝑃𝑃𝑓𝑓𝑓𝑓 𝑆𝑆𝑓𝑓𝑓𝑓𝑟𝑟𝑓𝑓𝑓𝑓 𝐴𝐴𝑓𝑓𝑃𝑃𝑓𝑓𝑓𝑓𝑓𝑓𝑃𝑃 𝐺𝐺𝑃𝑃𝐷𝐷𝑓𝑓 
 

Path Loss Evaluation 
 

𝑃𝑃𝑃𝑃𝑃𝑃ℎ 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 (𝑑𝑑𝑑𝑑) = 20 log(𝑑𝑑) + 20 log(𝑓𝑓) − 27.55 
𝑓𝑓 = 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝐷𝐷𝑓𝑓 𝑀𝑀𝑀𝑀𝑀𝑀 

𝑑𝑑 = 𝐷𝐷𝐷𝐷𝐿𝐿𝑃𝑃𝑃𝑃𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑓𝑓𝐿𝐿𝑓𝑓 𝑃𝑃𝑓𝑓𝑃𝑃𝑓𝑓𝐿𝐿𝑓𝑓𝑓𝑓𝑃𝑃𝑃𝑃𝑓𝑓𝑓𝑓 𝑃𝑃𝐿𝐿 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝐷𝐷𝑟𝑟𝑓𝑓𝑓𝑓 𝑃𝑃𝑓𝑓𝑃𝑃𝑓𝑓𝑓𝑓𝑓𝑓𝑃𝑃 (𝑓𝑓𝑓𝑓𝑃𝑃𝑓𝑓𝑓𝑓𝐿𝐿)  
 

Frequency Range (MHz) f (MHz) d (m) Constant (dB) Path Loss (dB) 
698-716 707 2 27.55 35.4 
776-787 781.5 2 27.55 36.3 

 



 
Polarity Loss Evaluation 

𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 (𝑑𝑑𝑑𝑑) = 20 log �
𝐸𝐸1
𝐸𝐸2
� 

𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 (𝑑𝑑𝑑𝑑) = 20 log �
𝐸𝐸1

𝐸𝐸1sin (𝜏𝜏)
� ,    𝜏𝜏 = 45° 

𝐸𝐸1 = 𝑀𝑀𝑃𝑃𝑀𝑀𝐷𝐷𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐷𝐷𝑠𝑠𝑃𝑃𝑓𝑓 𝑓𝑓𝑃𝑃𝑚𝑚𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓𝑑𝑑𝑓𝑓 𝐿𝐿𝑓𝑓 𝑃𝑃ℎ𝑓𝑓 𝐸𝐸𝑃𝑃𝑓𝑓𝑓𝑓𝑃𝑃𝑓𝑓𝐷𝐷𝑓𝑓 𝐹𝐹𝐷𝐷𝑓𝑓𝑃𝑃𝑑𝑑 𝑓𝑓𝑓𝑓𝐿𝐿𝑓𝑓 𝑀𝑀𝐿𝐿𝑠𝑠𝐷𝐷𝑃𝑃𝑓𝑓 𝐷𝐷𝑓𝑓𝑟𝑟𝐷𝐷𝑓𝑓𝑓𝑓 
𝐸𝐸2 = 𝑀𝑀𝑃𝑃𝑚𝑚𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓𝑑𝑑𝑓𝑓 𝐿𝐿𝑓𝑓 𝑃𝑃ℎ𝑓𝑓 𝑓𝑓𝑃𝑃𝑓𝑓𝑓𝑓𝑃𝑃𝑓𝑓𝐷𝐷𝑓𝑓 𝑓𝑓𝐷𝐷𝑓𝑓𝑃𝑃𝑑𝑑 𝑓𝑓𝑓𝑓𝐿𝐿𝑓𝑓 𝑃𝑃ℎ𝑓𝑓 𝑀𝑀𝐿𝐿𝑠𝑠𝐷𝐷𝑃𝑃𝑓𝑓 𝐷𝐷𝑓𝑓𝑟𝑟𝐷𝐷𝑓𝑓𝑓𝑓 𝑤𝑤𝐷𝐷𝑃𝑃ℎ 𝑃𝑃 45° 𝑝𝑝𝐿𝐿𝑃𝑃𝑃𝑃𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓 𝑓𝑓𝐷𝐷𝐿𝐿𝑓𝑓𝑃𝑃𝑃𝑃𝑓𝑓ℎ 

𝐸𝐸2 = 𝐸𝐸1 sin( 𝜏𝜏)  

𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃𝑓𝑓𝐷𝐷𝑃𝑃𝑓𝑓 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 20 log�
1

𝐿𝐿𝐷𝐷𝑓𝑓 � 𝜋𝜋
180�

� = 𝟑𝟑.𝟎𝟎𝟎𝟎 𝒅𝒅𝒅𝒅 

 
UE Transmitter Antenna Gain Evaluation 
 

𝐺𝐺𝑡𝑡 = 𝑈𝑈𝐸𝐸 𝑇𝑇𝑓𝑓𝑃𝑃𝑓𝑓𝐿𝐿𝑓𝑓𝐷𝐷𝑃𝑃𝑃𝑃𝑓𝑓𝑓𝑓 𝐴𝐴𝑓𝑓𝑃𝑃𝑓𝑓𝑓𝑓𝑓𝑓𝑃𝑃 𝐺𝐺𝑃𝑃𝐷𝐷𝑓𝑓 = 𝟎𝟎 𝒅𝒅𝒅𝒅𝑷𝑷 
 

Signal Booster Server Antenna Gain Evaluation  
 

Component Type Product 
Number 

Gain (dBi) / Loss (dB) 
B12 

700 MHz 
B13 

700 MHz 
Server Cable N/A N/A 0 0 

Server 
Antenna Omni 

311236 2 2.2 
311159 2 1.9 

 
Minimum MSCL Evaluation 
 
Maximum antenna gain and minimum coax loss was selected to calculate “worst case” limit for 
MSCL 

 B12 
700 MHz 

B13 
700 MHz 

Path Loss (dB) 35.4 36.3 
Polarity Loss (dB) 3.01 3.01 

UE Antenna Gain (dBi) 0 0 
Server Antenna Gain (dBi)  2 2.2 

Server Coax Loss (dB) 0 0 
Minimum MSCL (dB) 36.41 37.11 

 
END OF REPORT 


