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About dBmeirp that is unit of electric field strength used in ETC/DSRC
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In the ETC/DSRC system, the unit of electric field strength is specified as dBmeirp as described in ARIB STD-75, which is a 
standard for dedicated short range communication (DSRC) system. Therefore, dBmeirp is used as the unit of electric field 
strength in DSRC communication unit ME9115 and ETC/ITS spot electric field strength measurement system ME9200 which 
are our products.
V/m or μV/m (dBV/m or dBμV/m in the case of dB expression) is generally used as the unit of electric field strength. The relation-
ship between these units will be explained. 
As a preliminary step to explain this relationship, the relationship between these units and antenna gain (absolute gain) and 
antenna factor used for field strength measurement will be explained. "eirp" in dBmeirp means equivalent isotropic radiant 
power. The electric field strength (dBmeirp) is obtained by subtracting the antenna gain (dBi) from the output power (dBm) of 
the receiving antenna.
The expression is as follows.

As the gain increases, the output power also increases.
Therefore, for example, when the receiving antenna with a gain of 2dBi is connected to the spectrum analyzer and measured 
to be -38dBm, the electric field strength at the surface of antenna is -40dBmeirp.  (The cable loss between the receiving 
antenna and the spectrum analyzer is assumed to be zero for simplicity.)
On the other hand, when the electric field strength (dBμV/m) is also expressed as described above, the antenna factor (dB/m) 
is added to the output voltage (dBμv) of the receiving antenna.
The expression is as follows.

As the antenna factor increases, the output voltage decreases.
Therefore, for example, when the receiving antenna with an antenna factor of 44dB/m is connected to the spectrum analyzer 
and measured to be 68.5dBμV, the electric field strength at the surface of antenna is 112.5dBμV/m. (The cable loss between 
the receiving antenna and the spectrum analyzer is assumed to be zero for simplicity.)
When the measurement is carried out with 50Ω impedance, the following expression is obtained.

Also, if 50Ω impedance and radio wave frequency 5.81GHz, the following expression is obtained.

From the expressions of (1), (2), (3) and (4), the following expression is obtained.

The electric field strength
(dBmeirp)  = The output power

(dBm) - The antenna gain
(dBi) …(1)

The electric field strength
(dBμV/m)  = The output voltage

 (dBμv) - The antenna factor
(dB/m) …(2)

The electric field strength
(dBμV/m)  = The electric field strength

(dBmeirp) + 152.5(db/m)
(@ 5.81GHz)

The output voltage
 (dBμv)  = The output power

 (dBm) + 107
(dB) …(3)

The antenna factor
(dB/m)  = 45.5

 (dB/m) - The antenna gain
(dBi) …(4)

( =The output power(dBm) + 107(dB)+45.5(dB/m) - The antenna gain(dBi) )

DSRC communication unit ME9115 ×1
or
ETC / ITS spot electric field strength measurement system ME9200 ×1


