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OTA test system for 5G base stations
In brief

5G base stations will use massive MIMO antenna arrays to achieve both higher capacity and higher energy 

efficiency. This base station architecture requires a new measurement paradigm – and T&M equipment 

such as the R&S®PWC200 plane wave converter.

Each antenna in the array of a 5G base sta-
tion will be a self-contained unit  consisting of 
the frontend (RF transceiver, amplifier, upcon-
verter and downconverter) and the actual 
antenna elements. Thus future base sta-
tions will have to be characterized as a whole, 
using OTA technology to measure RF param-
eters. However, it is only possible to obtain 
conclusive transmitter and receiver measure-
ments under far field conditions at the base 
station location or with a test setup that sim-
ulates the far field. And that is exactly what 
the R&S®PWC200 plane wave converter does.

Each antenna has a phase shifter and atten-
uator pad, enabling targeted synthesis of 
the electromagnetic field where the device 
under test is located. To feed the signal to 
the array or to test signal reception, a com-
biner merges all signal paths to a single port 
to which the measuring instrument can be 
connected.

Thanks to their compact dimensions and 
easy handling, both the R&S®PWC200 and 
the test chamber can be used in develop-
ment and for calibration in production.

The R&S®PWC200 plane wave converter (the octagonal array on the left) generates a flat wavefront where the base station under test is located, which 

will be only 1.50 m away in place of the white reference antenna shown here.

The R&S®PWC200 is a bidirectional phased 
array consisting of 156 wideband  Vivaldi 
antennas in the near field region of the 
device under test – a base station, passive 
antenna, or antenna array. Installed in a com-
pact test chamber, which can also be sup-
plied turnkey, the converter enables realtime 
transmitter and receiver measurements (radi-
ation pattern, gain, EVM, ACLR, etc.) in the 
frequency range up to 6 GHz. Such mea-
surements previously required a compact 
antenna test range (CATR) significantly larger 
than the R&S®PWC200.
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