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Background
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Since the past few meetings, 3D MPAC has been considered as the starting point for the study of NR MIMO OTA methodologies for FR2. Even if the probe count and probe arrangement is still to be defined as part of the Study Item, the high level system block diagram looks very similar to the Candidate Solution 1 already described in [1]:
[bookmark: _Toc528251345]6.3.1.1	Candidate Solution 1
An OTA method based on the use of an Anechoic RF Chamber is described consisting of a number of test antennas located in the chamber transmitting signals with temporal and spatial characteristics for testing multiple antenna devices. The method consists of a number of test antennas located in different positions of the chamber, and the device under test (DUT) is located at the center position. The DUT is tested over the air without RF cables.
The Anechoic chamber techniques creates a realistic geometric based spatio-temporal-polarimetric radio channel for testing MIMO performance using Geometric based stochastic channel models as defined in Clause 8.2.
The components of the solution include:
-	Anechoic Chamber
-	System Simulator (SS)
-	N channel RF emulator, with OTA Channel Generation Features
-	N linearly polarized antenna elements configured V, H or co-located V&H or slant X polarizations
-	K azimuthally separated antenna positions with predefined angles at radius R
-	Channel model definition for each test case
An illustration of an anechoic chamber is shown in Figure 6.3.1.1-1 below.
[image: ]
Figure 6.3.1.1-1: N-element Anechoic Chamber approach (Absorbing tiles and cabling not shown)
[image: ]
Figure 6.3.1.1-2: OTA system level block diagram
A system level block diagram is shown in Figure 6.3.1.1-2, which includes the SS to generate the M branch MIMO signal, and an RF Channel Emulator with an OTA Channel Generation Feature to properly correlate, fade, scale, delay, and distribute the signal to each test probe in the chamber.

In this description it has to be noted that the DL signals are transmitted from the System Simulator (SS) through the Channel Emulator to the N dual polarized antennas inside the chamber, while the UL is returned to the SS through a communication antenna and the return path.
In the case of LTE, also applicable for NR FR1, this communication antenna is independent from the DL antennas and can be located anywhere in the anechoic chamber in a place where it doesn’t disturb the Test Volume and it ensures enough dynamic range for the UL signal to reach the SS.
For FR2 testing, this approach for the communication antenna cannot be used due to the beamforming capabilities of the UE, unless the UE is configured to keep its UL beam on a certain direction for the duration of the test. 
This can be achieved by using the Tx Only condition in the UE beam lock function (UBF) defined in [4] and [5], and widely used in the RF conformance test specification [3]. During the Study Item on test methods for NR FR2 [2], the need for the UBF was deemed mandatory as a Test Interface (TI) to simplify the test method complexity. 
Proposal
According to the background provided in this contribution, the following proposal is made:
Proposal: Adopt the usage of the Tx Only condition in the UE beam lock function (UBF) as required test condition for FR2 NR MIMO OTA methodologies.
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