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Annex B (normative):
Calibration

The relative power values of the measurement points will be transformed to absolute radiated power values (in dBm) by performing a calibration measurement. The calibration measurement is done by using a reference antenna with known efficiency or gain values. In the calibration measurement the reference antenna is measured in the same place as the DUT, and the attenuation of the complete transmission path (
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) from the DUT to the measurement receiver/NB/BS simulator is calibrated out. For the reverberation chamber method, the calibration antenna can be placed in an arbitrarily position in the chamber, as long as it is placed 0.5 wavelengths from other metallic objects and 0.7 wavelengths from absorbing objects.

The gain and/or radiation efficiency of the reference antenna shall be known at the frequency bands in which the calibrations are performed. Recommended calibration antennas are monopole antennas or sleeve dipoles tuned for each frequency band of interest. Alternatively, other methods may be used if they ensure an equal or greater level of accuracy. A network analyzer is recommended to be used to perform the calibration measurement. Also other devices can be used to measure the attenuation. The calibration is performed individually for the both orthogonal polarizations, all the transmission paths and all frequencies used in the testing. For the reverberation chamber method, all polarizations and transmission paths are included in one calibration measurement.
The principle is based on the use of calibration/substitution antennas presenting an efficiency known with a sufficient accuracy in the measurement bandwidths. Such a calibration antenna is placed on the DUT positioner at the exact MS location used for TRP and TRS measurement. It is possible to use a mechanical piece to place the calibration antenna on the positioner. This mechanical piece should not present any electromagnetic properties, which could influence the frequency response and the radiation properties of the calibration antenna. Find hereafter, an illustration of the substitution configuration in Figure B.1.

For the reverberation chamber method the calibration antenna can be place in an arbitrarily position, as long as it is placed 0.5 wavelengths from other metallic objects and 0.7 wavelengths from absorbing objects. An illustration of the measurement setup for this procedure can be found in Figure B.2.

B.1
Calibration Procedure
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 is the attenuation between P and B, see figure B.1.
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Where 
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 is cable loss from A to C. The cable AC connecting the substitution antenna should be such that its influence upon radiation pattern measurements is minimal. 
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 is the attenuation between points A and B. In TRP and TRS measurements point B is connected to the calibrated input/output port of measurement receiver.
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 is the efficiency or gain of the calibration antenna at the frequency of interest.
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Figure B.1 Calibration/substitution procedures using a vector network analyzer.

If the calibration is based on known efficiency of the calibration antenna, a full spherical scanning is performed to determine
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. Unless the otherwise specified in the calibration antenna documentation, TRP sampling grid and equation for TRP in section 5.2.1 should be used for head phantom and TRP sampling grid and equation for TRP in section 5.5.1 should be used for laptop ground plane phantom.

This procedure has to be done at each frequency of interest.

To achieve measurements with an uncertainty as low as possible, it is absolutely necessary to exactly keep the same P to B configuration (cables, dual-polarized antenna and cables positions, etc).


Calibration shall be performed yearly or if any equipment in the measurement system is changed.
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