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1. Introduction

During 3GPP RAN4 #85, R4-1713215 was approved. Basically, the EIRP/TRP MU budget for the baseline setup under the conditions that D=5cm and UE max output power was agreed. During the review, it was found that the for calibration part, one term is missing while another term is not properly described so that when considering the standard uncertainty results in overestimating it. This contribution aim to clarify this issue and propose the modifications to the MU budget.
2. Background
In [1] the EIRP/TRP MU budget was agreed. It was found that one uncertainty term is missing for the calibration part and one term is potentially overestimated. These terms are: 
· Measurement distance uncertainty 

· Quality of Quiet Zone -> uncertainty term 13 with reference to the agreed table in TR38.810

3. Proposals 
For the calibration part, there is no measurement distance uncertainty. This term exists for the DUT measurement stage and has been treated according to the agreed “black-box” approach. 
During the calibration, any uncertainty in the accuracy of positioning the phase center of the calibration reference antenna aligned with the center of the setup would generate an uncertainty term. In case of using Horn type of antenna, the position of the phase center will vary with frequency and the phase center could be at any point within the tapered section. The uncertainty term can be then estimated by using the following formula:
+/-20log((measurement distance – d)/measurement distance) [2]
Wehere d is the maximum positional uncertainty. In case of the Horn is equal to 0.5 the length of the taper.

This uncertainty is considered to be rectangular distributed so that the standard uncertainty is calculated by dividing the uncertainty by [image: image1.png]


.
Proposal 1: Add this uncertainty term and quantify it based on the above equation and assuming Horn antenna is used for the reference range calibration.
Another issue for the agreed MU budget is related to the way we did quantify the quality of the quiet zone for the calibration part. As it is, the quality of the quiet zone has been considered twice, one for the DUT measurement and one for the calibration part.

The range reference measurement can suffer of the effect of the signal ripple. Basically, this effect and hence the associated standard uncertainty would depend on the physical characteristics of the used reference antenna. As it is stated in [2], the effect can be estimated by using the following formula:
Sin(((0.5*flared section in mm)/150)*0.90)*max ripple [2]
This uncertainty is considered to be rectangular distributed so that the standard uncertainty is calculated by dividing the uncertainty by [image: image2.png]


.
In the above equation “max ripple” needs to be defined. There are two options:

· Max ripple from the QZ ripple test – no path loss compensation

· Max ripple from the QZ ripple test – path loss compensation

At this stage, it is unclear which options to be used so a proposal is to leave it TBD. Anyway, in case of using a Horn for the calibration part with flared section of 50mm, for 1.5dB max ripple in the QZ, the uncertainty for this term is equal to 0.22dB -> standard uncertainty=0.22/SQRT(3)=0.12dB.
It shall be noted that the max ripple is the quality of the quiet zone uncertainty value. This is different in case of performing EIRP and/or TRP type of measurements.

Proposal 2: Change the Quality of the Quiet Zone term for the calibration part in “Effect of Ripple on calibration measurement”. Add a description for this revised measurement term. 
4. Conclusion

As for a review of the MU budget in the TR 38.810, it is proposed to approve the following proposals:
Proposal 1: Add this uncertainty term and quantify it based on the above equation and assuming Horn antenna is used for the reference range calibration.

Proposal 2: Change the Quality of the Quiet Zone term for the calibration part in “Effect of Ripple on calibration measurement”. Add a description for this revised measurement term.
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