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1. Introduction

During 3GPP RAN4 #85, R4-1713215 was approved. In this TR the EIRP/TRP MU budget for the baseline setup for the conditions that D=5cm and UE max output power was approved. After further review it was found that one term was missing for the calibration process.  This term being the measurement distance for the reference antenna measurement.
2. Background
In [1] the EIRP/TRP MU budget was agreed. Upon further review it was found that a term was missing for the calibration process, this being the uncertainty related to the measurement distance for the reference antenna measurement.  
3. Proposals 
In [1] the EIRP/TRP MU budget there is no uncertainty related to the measurement distance for the calibration part. This term exists for the DUT measurement and has been treated according to the agreed “black-box” approach. 
Gain is defined at the phase center of the antenna.   If the phase center of the calibration antenna is not aligned at the center of the set up for the calibration then there will be uncertainty related to the measurement distance.  As an example the phase center of a horn antenna moves with frequency along the taper length of the antenna.  During the calibration (with horn) the phase center for all measurement frequencies will not be aligned at the setup center.   The associated uncertainty term can be then estimated by using the following formula:
+/-20log((measurement distance – d)/measurement distance) [2]
Where d is the maximum positional uncertainty. For a Horn antenna this is equal to 0.5 the length of the taper.  This uncertainty is considered to have a rectangular distribution so the standard uncertainty is calculated by dividing the uncertainty by √3.
The same applies to log periodic antennas with ‘d’ being 0.5 the length of the boom.

For a dipole antenna, given that the phase center of the antenna is easily aligned with the center of the set up then the measurement uncertainty is zero.

As an example a horn with a taper length of 50 mm, at 43.5 GHz and a measurement distance of 72.55 cm the uncertainty term is 0.62, with a rectangular distribution the standard uncertainty is 0.358 dB.
Proposal 1: For range reference calibrations add an uncertainty term and related to measurement distance and quantify it as described above.
4. Conclusion

For the MU budget in the TR 38.810, it is proposed to approve the following proposal:
Proposal 1: Add an uncertainty term related to the measurement distance for the calibration process and use the methodology above to determine the measurement uncertainty related to the measurement distance of the calibration antenna.
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