
In brief

First over-the-air power measurement 
solution for 5G and wireless gigabit 
components
The R&S®NRPM is a new solution for direction-dependent measurements of the power of radio signals 

directly on the antenna. It enables users in development and production to calibrate the output power of  

a DUT in the high microwave range and to test the DUT’s beamforming function.

Next generation mobile communications and 
WLAN base stations, access points, wireless 
devices and radio modules will use phased 
array antennas. Beamforming is used to con-
trol the direction of radiation of the trans-
mit antenna in order to maximize the power 
level at the receiver. Due to their high inte-
gration, these antennas cannot be connected 
directly via cables. Therefore, measurements 
are performed using over-the-air (OTA) inter-
faces. The R&S®NRPM sensor system was 
developed for these measurements. It works 
in the frequency range from 27.5 GHz to 
75 GHz, covering the 28 GHz band currently 
being discussed for 5G as well as the 55 GHz 
to 66 GHz band used by IEEE 802.11ad and 
IEEE 802.11ay gigabit WLAN systems.

The extremely low power levels to below 
–70 dBm that are to be measured do not 
allow the power sensor to be connected to 
the antenna via cable, since the line losses 
would be too high. The R&S®NRPM sys-

tem is therefore distributed in two parts: the 
RF frontend, or diode detector, is integrated 
directly into the antenna module, while the 
signal processing electronics is accommo-
dated in a separate module that has the form 
of a conventional power sensor. The  sensor 
module has three channels for connecting 
up to three single-polarized Vivaldi anten-
nas (dual-polarized antennas are in prepa-
ration). In addition to avoiding power loss, 
the integration of the diode detector in the 
antenna also has the advantage that the fre-
quency response of the antenna module with 
the diode detector can be calibrated in the 
plant. This increases precision and simplifies 
the measurement procedure so that the user 
does not need to worry about this aspect. 

With a single antenna module, the user can 
calibrate a DUT’s output power, for example. 
Multiple, spatially distributed antenna mod-
ules make it possible to test a DUT’s beam-
forming function. If more than three anten-

nas are needed for a test setup, users can 
operate any number of sensor modules in 
parallel. The additional measurement points 
thus obtained increase the resolution  during 
beamforming tests and allow the setup of 
2D matrices for swiveling the antenna beam 
about two axes.

The free R&S®Power Viewer Plus PC  software 
is available for evaluating and processing 
measured data. At present, the software can 
be used to monitor and display measured 
data from up to twelve channels and to 
determine the average power, for example.

Users who wish to acquire signals in a 
shielded test environment in order to 
obtain reproducible results can use the 
R&S®TS7124 19" shielded RF test box. For 
this solution, a shielded and filtered cable 
feedthrough is available as well as a dielec-
trically neutral plastic structure for flexible 
mounting of the antennas.

The R&S®NRPM consists of at least one antenna 

with an integrated diode detector, plus a spa-

tially offset electronics module (sensor mod-

ule). Measurement accessories for operation in 

a shielded chamber are also available.
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