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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]During the RAN4#84 meeting, it was decided to adopt the black-box approach for NR. The lack of a vendor declaration about the antenna system and architecture has consequences related to the measurement uncertainties and test tolerances of various conformance tests [1, 2]. This contribution outlines the suitable positioning guidelines to minimize the MU element related to the offset between the antenna array and the centre of quiet zone.
Discussion
Currently, the free-space testing configuration is the main focus of the testability study item and while the reference coordinate system has been defined, the positioning guidelines have not been finalized yet [3]. Proper positioning of the DUT is important given the decision to adopt the black-box approach for NR. It was shown that for mm-wave frequencies, relatively small offsets between the antenna array and the centre of the quiet zone (reference point for calibration) in compact OTA systems result in additional path loss differences that yield deviation in measured transmit powers or received DL power levels. The objective of the positioning guidelines for NR therefore should minimize the largest possible offset between an antenna array integrated anywhere within the DUT and the centre of the quiet zone.
Observation 1: The DUT positioning guidelines for NR shall minimize the maximum possible offset between an antenna array integrated anywhere within the DUT and the centre of the quiet zone.
Two prominent OTA test plans have UE positioning guidelines for the free-space testing configuration. The CTIA test plan [4] requires the centre of the earpiece to be centred at the centre of the quiet zone as indicated in Figure 1 
[image: ]
Figure 1: DUT positioning guidelines for free-space testing configuration per CTIA (Figure A-2 of [4]).

As the ear piece of a smartphone is generally located near the top of the device, an antenna array integrated near the bottom of the DUT would be displaced by almost the entire height from the centre of the quiet zone. 
Observation 2: The CTIA free-space positioning guidelines for smartphones could yield a very large offset between an antenna array and the centre of the quiet zone. 
The 3GPP MIMO OTA test plan on the other hand specifies a two tier positioning methodology, Clause E.2.1 of [5]. For operating bands less than 1GHz, the “physical centre of the DUT” shall be placed at the centre of the quiet zone while for operating bands greater than 1GHz, the centre of the MIMO antenna system, provided through manufacturer declaration, shall be placed at the centre of the quiet zone. As the black-box approach has been adopted, the antenna positions and architecture are not going to be disclosed during conformance testing. 
Observation 3: The adopted black box approach for NR prevents a positioning guideline similar to one of the MIMO OTA free-space DUT positioning approaches that takes the geometry and location of the antenna system into account. 
In order to minimize the offset between antenna arrays integrated at any position of the UE and the centre of the quiet zone while making sure that the antennas are completely contained within the quiet zone, it is suggested to align the geometric centre of the DUT with the centre of the quiet zone. 
Proposal 1: The geometric centre of the DUT shall be aligned with the centre of the quiet zone.

Summary
Observation 1: The DUT positioning guidelines for NR shall minimized the maximum possible offset between an antenna array integrated anywhere within the DUT and the centre of the quiet zone.
Observation 2: The CTIA free-space positioning guidelines for smartphones could yield a very large offset between an antenna array and the centre of the quiet zone. 
Observation 3: The adopted black box approach for NR prevents a positioning guideline similar to one of the MIMO OTA free-space DUT positioning approaches that takes the geometry and location of the antenna system into account. 
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 1: The geometric centre of the DUT shall be aligned with the centre of the quiet zone.
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