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1	Introduction
During the latest offline conference calls it was agreed to consider both the baseline definition of MU assuming black box positioning and an optimized MU assuming white box.

In previous contribution [2] it was shown how the MU for radiated measurements in mmWave can be thoroughly improved when the test setup is limited to close distances and very well controlled setups.

In this contribution, a framework to derive potential improvements to the MU is presented considering a Whitebox approach that enables the measurement distance to be further reduced. 
2	Background

As already agreed previously in [x], the baseline measurement setup considers Far-field conditions in an anechoic chamber, where the minimum far-field distance R shall be calculated based on the following and where D is the diameter of the smallest sphere that encloses the radiating parts of the DUT. 

When considering the Blackbox approach, the location and size of the radiating elements within the UE is not known and several antenna arrays are considered to be tested at the same time, if available. Therefore, the worst case for the minimum range length calculated based on the above equation becomes quite impractical (e.g.: Mobile Phone with max 15 cm diameter  R=420cm @ 28GHz & R=585cm @ 39GHz).

Observation 1: The worst case for the minimum range length calculated based on the Blackbox approach becomes quite impractical.

When considering the Whitebox approach, the location and size of the radiating elements within the UE are known and several antenna arrays are considered to be tested separately by aligning the center of each array on the center of rotation of the test system. Therefore, and considering that at mmWave frequencies the actual Far Field boundary is determined by the effective aperture of the antenna array instead of the full size of the UE, the measurement distance can be further reduced.

Observation 2: The measurement distance can be reduced when considering the Whitebox approach.

The measurement distance has an important impact on the corresponding MU, but also on other implementations constraints.
 

3	Optimizations
As a next step toward optimizing the measurement uncertainty budget by utilizing the Whitebox approach, we suggest the following aspects to be considered for further discussion:

· Measurement distance: practical approach (power & phase) to show how that the R-formula is a very worst case when defining far field boundary.
· Quiet zone (QZ) size: sort of “Quiet zone measurements” (power & phase) when using short distances, and definition of the quiet zone size
· Dynamic Range: comparison of estimated dynamic range of the measurement system between long and short measurement distances, using TE vendors spreadsheet.
· Pointing misalignment: will be reduced as the antenna array is centered in the rotation axis  on the measurement antenna beam axis 
· Drawbacks: impact of Positioning error and Limited DUT size due to quiet zone size

Proposal 1: Companies are encouraged to study the MU budget optimization by considering the Whitebox approach and by providing feedback according to the aspects outlined herein.
4	Observations
In this contribution we have presented a framework to derive potential improvements to the MU considering the Whitebox approach and made the following observations and proposal:

Observation 1: The worst case for the minimum range length calculated based on the Blackbox approach becomes quite impractical.

Observation 2: The measurement distance can be reduced when considering the Whitebox approach.

Proposal 1: Companies are encouraged to study the MU budget optimization by considering the Whitebox approach and by providing feedback according to the aspects outlined herein.
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