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1. Introduction
The UE positioning for FR1 MIMO OTA was specified in Annex A.3 of 3GPP TS 38.151 [1] as below.
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This contribution provides our considerations on UE positioning to avoid positioning ambiguity for FR1 MIMO OTA measurement.

2. Discussion
There are several sets of coordinate system used in FR1 MIMO OTA test methodology. It is helpful to keep these coordination systems well aligned to avoid UE positioning ambiguity during the measurement. Generally speaking, three sets of coordinate systems are used for FR1 MIMO OTA measurement.

The coordinate system for UE positioning is the guidance to specify the UE orientation in Annex A of 3GPP TR 38.827 [2]. The default position of DUT aligned to coordinate system is illustrated as below. For convenience, name the coordinate axis of DUT coordinate system as xDUT, yDUT and zDUT.
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The coordinate system for channel model, which is used to specify 2x2 and 4x4 channel models for FR1 MIMO OTA, is defined in Clause 7 of 3GPP TR 38.901 [3]. With similar approach, name the coordinate axis of channel model coordinate system as xCM, yCM and zCM.
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The coordinate system of anechoic chamber is also applied where the 16 measurement probes are evenly located in the azimuth plane. Considering chamber implementation flexibility, there are two possible probe placement together with chamber coordinate system, shown as below. Naming the coordinate axis of chamber coordinate system as xchamber and ychamber.
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In order to avoid misalignment and ambiguity of FR1 MIMO OTA measurement in different measurement setups, the three coordinate systems need to be clearly aligned. Similar alignment is also adopted in FR2 MIMO OTA test methodology (Clause 6.2.3 of 3GPP TR 38.827). Therefore, we propose to align xDUT , xCM and xchamber  together as xreference, align yDUT , yCM and ychamber  together as yreference and align zDUT and zCM together as zreference. The aligned coordinate system is illustrated as below where only one chamber implementation is shown below for instance.

Proposal: To avoid misalignment and ambiguity, align the three coordinate systems, i.e. DUT coordinate system, Channel model coordinate system and chamber coordinate system, for FR1 MIMO OTA test methodology.
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3. Conclusions
This contribution provides our considerations on UE positioning to avoid positioning ambiguity for FR1 MIMO OTA measurement. And provide the following proposals.

Proposal: To avoid misalignment and ambiguity, align the three coordinate systems, i.e. DUT coordinate system, Channel model coordinate system and chamber coordinate system, for FR1 MIMO OTA test methodology.
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A.3  EUT positioning-
This Clause defines the measurement coordinate system for the NR MIMO OTA
For FR1 MIMO OTA, the DUT shall be tested under Free Space Data Mode Portrait (FS DMP), Free Space Data Mode

Landscape (FS DML), and Free Space Data Mode Screen Up (FS DMSU), the DUT azimuthal rotation shall be
performed over 360 degrees per orientation in 30 degree steps (12 total positions).
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