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Introduction
The Positioning Misalignment MU element is currently still listed with square brackets in [1] and requires further analysis. This contribution provides a simple statistical analysis for this MU element based on previously agreed 8x2 antenna pattern assumptions [2].
Positioning Misalignment MU Analysis
Many statistical analyses performed for MU elements and measurement grids for smartphone UEs assumed a DUT antenna pattern based on an 8x2 element antenna array outlined in [2]. This contribution is using the same assumptions to derive the MU element for the positioning misalignment defined as follows in [1] :
B.2.1.1 Positioning misalignment 

This contribution originates from the misalignment of the testing direction and the beam peak direction of the measurement antenna due to imperfect rotation operation. The pointing misalignment may happen in both azimuth and vertical directions and the effect of the misalignment depends highly on the beam width of the beam under test. The same level of misalignment results in a larger measurement error for a narrower beam.

At the same time, the MU for the Misalignment of the Positioning System during the Calibration Stage, defined as 

B.2.1.13 Misalignment of positioning System 

This contribution originates from uncertainty in sliding position and turn table angle/tilt accuracy. If the calibration antenna is aligned to the beam peak this contribution can be considered negligible and therefore set to zero.

is going to be updated. 

Essentially, the combination of positioner equipment accuracy, i.e., angular accuracy, and the “back lash” [3], i.e., the recoil between the parts of the positioning equipment, could cause a misalignment of the DUT between the desired position and the actual position. 
Observation 1: A combination of positioner equipment accuracy, i.e., angular accuracy, and the backlash, i.e., the recoil between the parts of the positioning equipment, could cause a misalignment of the DUT between the desired position and the actual position.
In [3], a backlash of 0.15o (for the azimuth direction) was highlighted. An angular accuracy of 0.1o and better for either positioner axis is common for positioning systems for mm-wave applications. A statistical analysis similar to the one presented in [4] is performed here to determine the positioning misalignment MU. The global beam peak of the 8x2 antenna array was determined first. Subsequently, the relative orientation of the simulated antenna array and the measurement grid was altered randomly with a maximum deviation from the beam peak direction of 0.25o, i.e., the sum of the backlash (0.15o) and the angular accuracy (0.1o).
Proposal 1: Consider the maximum deviation from the beam peak direction due to positioning misalignment to be 0.25o.

The simulation assumptions of the rotations were the same as those outlined in Annex G.1.1 of [4]. The statistical results from simulations using 50,000 random orientations are shown in the histogram in Figure 1.  Clearly, the error based on the positioning misalignment is extremely small. As even the maximum error between the theoretical beam peak and the pattern at the misaligned beam peak direction is below 0.005dB, the sample MU element for the positioning misalignment should be considered 0dB. 
Observation 2: The maximum error between the theoretical beam peak and the pattern at the misaligned beam peak direction is below 0.005dB.
Proposal 2: Update the MU element for the positioning misalignment in TR38.903 to 0dB
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Figure 1: Histogram of maximum beam peak errors for a maximum misalignment error of 0.25o.

As the beam width of the calibration antenna is even wider than the beam width of the 8x2 antenna array, the MU element for the Misalignment of positioning System should be set to 0dB as well. 

Proposal 3: Update the MU element for the Misalignment of positioning System in TR38.903 to 0dB
Conclusion
The following observations and proposals were made in this contribution
Observation 1: A combination of positioner equipment accuracy, i.e., angular accuracy, and the backlash, i.e., the recoil between the parts of the positioning equipment, could cause a misalignment of the DUT between the desired position and the actual position.
Proposal 1: Consider the maximum deviation from the beam peak direction due to positioning misalignment to be 0.25o.

Observation 2: The maximum error between the theoretical beam peak and the pattern at the misaligned beam peak direction is below 0.005dB.
Proposal 2: Update the MU element for the positioning misalignment in TR38.903 to 0dB
Proposal 3: Update the MU element for the Misalignment of positioning System in TR38.903 to 0dB
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