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<<< Skip Unchanged Sections >>>
<<< START OF CHANGES >>>
[bookmark: _Toc516760246][bookmark: _Toc163578567]B.2.1	Calibration procedure for Anechoic chamber method
For the anechoic chamber method, the calibration is performed individually for the both orthogonal polarizations, all the transmission paths and all frequencies used in the testing. An illustration of the substitution configuration is shown in Figure B.2.1-1.

 is the attenuation between P and B, see Figure B.2.1-1.




Where  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.  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.

 is the efficiency or gain of the calibration antenna at the frequency of interest.
[image: ]
Figure B.2.1-1: 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. Unless the otherwise specified in the calibration antenna documentation, TRP sampling grid in clause 4.4 and equation for TRP in clause 6 should be used for head and hand phantom and TRP sampling grid in clause 4.4 and equation for TRP in clause 6 should be used for laptop ground plane phantom and embedded devices.
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.
This procedure shall be repeated on a regular basis, i.e., at least one per year, and any time the conducted and/or radiated signal paths have been affected, e.g., change in propagation conditions, replacement of cables, change in measurement antennas/probes, etc. It is recommended to perform this procedure rather frequently, e.g., monthly, to assess system stability.
<<< Skip Unchanged Sections >>>
[bookmark: _Toc516760251][bookmark: _Toc163578572]B.2.3	Calibration procedure for Anechoic chamber method with Multiprobe configuration
The system needs to be calibrated in two steps in order to ensure that the absolute power is correct. The first calibration steps ensures the accurate generation of the channel model in the centre of the chamber as required by Annex L.4. 
The second step validates the total power as would be seen by the DUT and allows for that power to be scaled up or down if necessary.
Considering the complexity of the system various way to calibrate are possible. The end goals are however the same no matter the exact procedure. The two steps must achieve the following:
	Step 1: This step is used to equalize the power in the centre coming from the different probes. This being a relative measurement is very robust and with minimal uncertainty. It is sufficient to use instruments calibrated according to the manufacturer's specifications and the measurements require no additional calibration. This step is done for both vertical and horizontal polarizations. The relative differences between probe path losses are recorded and used (typically in the fading emulator) to adjust the generated fading signals for each probe. Example measurement set-up is shown in Figure B.2.3.1-1.
NOTE 1: 	If Step 1 is performed as an absolute measurement accounting for the cable and reference antenna gains Step 2 can be omitted.
	Step 2: This step is used to measure the total absolute power of at least one polarization in the centre of the ring. Then assuming that validation of the channel models has been done, the total power available to the DUT in the centre of the chamber can be computed. If necessary the power can be scaled up or down to achieve the desired power level. Since this is an absolute power measurement, the measurement cable and reference antenna gains have to be accounted for.
NOTE 2: 	To minimize measurement uncertainty the passive and active components of the system may be calibrated independently as well as at different intervals.
NOTE 3: 	Step 2 of the calibration should be performed with the channel model loaded and LTE signalling active. Sufficient amount of time averaging is required because of the fading nature of the models used.
NOTE 4: 	Various ways of performing the two steps may exist depending on the equipment used. 
The lab is responsible for providing a comprehensive calibration procedure.
NOTE 5: 	Steps one and two may be combined with the channel verification procedure.
NOTE 6: 	The calibration must be performed for all frequencies of interest.
This procedure shall be repeated on a regular basis, i.e., at least one per year, and any time the conducted and/or radiated signal paths have been affected, e.g., change in propagation conditions, replacement of cables, change in measurement antennas/probes, etc. It is recommended to perform this procedure rather frequently, e.g., monthly, to assess system stability.
<<< Skip Unchanged Sections >>>
[bookmark: _Toc516760313][bookmark: _Toc163578634]G.2	Quiet zone reflectivity level validation



The performance of anechoic chamber is typically evaluated from reflectivity level  in the quiet zone. The reflectivity level is defined as power ratio of all summed reflected signals  to direct signal  from antenna:

 .
To evaluate the quiet zone reflectivity level, the contribution of absorbing materials, the antenna positioning system and other constructions in the anechoic chamber should be measured.
To measure accurately quality of the quite zone in anechoic chamber an omni-directional antenna shall be used. Near omni-directional three axes field-probes are available with fibre optic connection thus minimizing cable effects. Because sensitivity of field probe is limited it shall be carefully checked that the field probe is operated at least 6dB above the noise floor of the probe.
The quiet zone validation shall be repeated when the RF/propagation conditions inside the chamber have changed, e.g., the chamber has been disassembled and reassembled, portions of the absorber been replaced, measurement antennas/probes been replaced, positioning system been replaced, etc. 
NOTE: The quiet zone evaluation should be performed with the antenna positioning system in its place, in order to include its effect on the reflectivity level.
<<< Skip Unchanged Sections >>>
[bookmark: _Toc516760315][bookmark: _Toc163578636]G.3	Standard deviation of electric field

To obtain a more accurate picture of quality of quiet zone, the measurement described in G.2.1 can be done from multiple directions and polarizations. Doing free space VSWR measurement from different directions in 15-degree separation for elevation and azimuth, results in 264 standard deviation values in both polarizations (). From these values average sample standard deviation in electric field in quiet zone can be calculated from equation:


where,

	 is number of angular intervals in elevation,

	 is number of angular intervals in azimuth and


	 is elevation of measurement .
This quiet zone quality measurement should be done at all the frequencies used in measurements. It can also be sufficient on all the centre frequencies in the measurement bands but also in this case the Tx and Rx shall be measured separately. 
The quiet zone validation shall be repeated when the RF/propagation conditions inside the chamber have changed, e.g., the chamber has been disassembled and reassembled, portions of the absorber been replaced, measurement antennas/probes been replaced, positioning system been replaced, etc. 
<<< END OF CHANGES >>>
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