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Introduction
A new MU element for DUT Repositioning has been in introduced in TR38.903 [1] during RAN5#81. This contribution is looking at a statistical analysis to provide sample values for MOP and REFSENS test cases in absence of empirical evaluations.
DUT Repositioning
Many statistical analyses that have been performed for MU elements and measurement grids assumed a DUT antenna pattern based on an 8x2 element antenna array outlined in [2] for smartphone UEs. This contribution is using the same assumptions to derive the MU element for the DUT repositioning defined as follows in [1] :
B.2.1.26 DUT repositioning 

This contributor describes the uncertainty due to a displacement of a DUT. The DUT may need to be re-positioned to avoid forming its beam toward the support structure during the measurement, or if the battery runs low in charge.
For TRP or spherical coverage measurements, there is no requirement for the beam peak to be aligned with a grid point. As such, the impact of any DUT displacement from the specified coordinate system and positioning misalignment from the positioning guidelines on TRP is already captured in the measurement uncertainty of the TRP grid, specifically Annex M.4 of [3]. Similarly, the impact of DUT repositioning on spherical coverage is already captured in the measurement uncertainties of the of the spherical coverage grid, specifically Annex M.3 of [3]. The effect of DUT repositioning with phantom configurations will need to be studied further empirically as this DUT repositioning MU element could include differences in DUT placement with respect to the phantoms as well. Here, it is furthermore assumed that if DUT repositioning is required due to a dead battery during a previous test, the test case will be performed from beginning, i.e., existing TRP/spherical coverage data is not reused. 
Observation 1: The impact of DUT displacements from the specified coordinate system and positioning misalignment from the positioning guidelines on TRP and spherical coverage is already captured by the respective measurement grid MUs.
Proposal 1: For TRP and Spherical Coverage test cases, consider the DUT Repositioning MU to be 0dB for free-space test configurations. 

For EIRP and EIS measurements, however, any DUT repositioning could cause a misalignment of the DUT between the desired beam peak position and the actual position. 
Observation 2: For EIRP/EIS test cases, the DUT repositioning will have an effect on the beam beak measurements. 

Due to the lack of commercial smartphone devices, it is suggested to determine the EIRP/EIS DUT repositioning MU based on statistical analyses instead of empirical evaluations which should be more realistic. If and when phantom configurations are introduced, an empirical approach should be used to determine the DUT Repositioning MU. 

Proposal 2: Determine the DUT Repositioning MU for EIRP/EIS test cases based on statistical analyses for free space test configurations
For the statistical analysis, the maximum angular deviation between the proper DUT orientation and the reference coordinate system must be determined first. This deviation corresponds to the maximum DUT rotation within the device holder a test operator is going to tolerate as perfect alignment; any rotation beyond this angle is interpreted as misaligned by the human eye. It is assumed that conformance test systems will have laser positioning systems in order to ease the installation of DUTs in the device holders and to minimize any misalignments due to the localized reference lines from a cross-haired laser. Without those laser lines, an accurate alignment of DUTs with the device coordinate system would be very difficult. Figure 1 illustrates a simulated laser line on a DUT chassis for a few different angular misalignments. Especially when looking at the diagram from a couple of feet away, the 1o misalignment already shows that the DUT not properly aligned. For the simulations, this is considered the maximum deviation for the DUT repositioning. It is assumed that any misalignment larger than 1o is noticed by the operator and will be corrected. 
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Figure 1: Visual illustration of various misalignments

Proposal 3: Consider the maximum deviation from the beam peak direction due to DUT repositioning to be 1o.

A statistical analysis similar to the one presented in [4] is performed here to determine the DUT Repositioning 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 1o. 
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 2.  Clearly, the error based on the DUT repositioning is very small. The maximum error between the theoretical beam peak and the pattern at the misaligned beam peak direction is below 0.08dB. The maximum error in EIRP/EIS due to DUT repositioning is therefore 0.08dB and should be captured in the MU budget with a rectangular distribution. 
Observation 3: The maximum error between the theoretical beam peak and the pattern at the misaligned beam peak direction is below 0.08dB for a maximum misalignment error of 1o.
Proposal 4: Consider the DUT Repositioning MU for EIRP/EIS test cases (with free space test configurations) to be 0.08dB with rectangular distribution.
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Figure 2: Histogram of maximum beam peak errors for a maximum misalignment error of 1o.

Conclusion
The following observations and proposals were made in this contribution
Observation 1: The impact of any displacement of the DUT from the specified coordinate system and positioning misalignment from the positioning guidelines on TRP and spherical coverage is already captured by the respective measurement grid MUs.
Proposal 1: For TRP and Spherical Coverage test cases, consider the DUT Repositioning MU to be 0dB for free-space test configurations.
Observation 2: For EIRP/EIS test cases, the DUT repositioning will have an effect on the beam beak measurements.
Proposal 2: Determine the DUT Repositioning MU for EIRP/EIS based on statistical analyses for free space configuration
Proposal 3: Consider the maximum deviation from the beam peak direction due to DUT repositioning to be 1o.
Observation 3: The maximum error between the theoretical beam peak and the pattern at the misaligned beam peak direction is below 0.08dB for a maximum misalignment error of 1o.
Proposal 4: Define the Repositioning MU for EIRP/EIS test cases (with free space configuration) to 0.08dB with rectangular distribution.
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