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1	Introduction
The WID on Multiple Input Multiple Output (MIMO) Over-the-Air (OTA) performance requirements for NR UEs has been approved in RAN#88e. More optimization and details of test methodologies based on [1] should be taken into consideration.

With the scope of WID [2], this proposal shares several options as follows: Prefer radius of 10cm PSP validation results rather than 5cm is needed for FR2 3D-MPAC systems. We should research MIMO OTA performance requirement with head/hand phantoms in FR1 at first.
 
2	Discussion 
2.1	Background

In WID, it is proposed that there should comparison among radius of 5cm and 10cm PSP validation results is needed for FR2 3D-MPAC systems. 

The PSP validation measurements aim at evaluating PAS similarity percentage (PSP), which is one of the validation metrics for characterizing FR2 channel model under test in the quite zone of 3D-MPAC.
2.2	comparison among radius of 5cm and 10cm PSP validation results is needed for FR2 3D-MPAC systems  
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Figure 1. Setup for PSP validation measurements.

As is described in [1], The PSP validation is measured with a vector network analyser as shown in Figure 7.4.1.6-2 illustrating the PSP measurement setup. Port 1 of the VNA transmits signals through the fading emulator and radiate them through L probes within the anechoic chamber. The radiated signals are then received at the test antenna that is positioned inside the test zone. The test antenna is mounted on a -θpositioner which is capable of moving the antenna to pre-defined spatial locations on a fixed radius from the centre of the quiet zone according the measurement array configuration. Finally, the signal is received at port 2 of the VNA. The most suitable approach for the PSP validation is based on an omnidirectional antenna (omnidirectional pattern in AZ and wide BW in EL) as the test can be automated easily. Alternatively, a directional antenna could be used but requires frequent re-positioning.

Prefer radius of 10cm PSP validation results rather than 5cm is needed for FR2 3D-MPAC systems for reasons as follows. Firstly, the FR2 3D-MPAC systems must take different device types into consideration, such as smartphone (the first priority), tablet, wearable device, fixed wireless access (FWA) terminal, laptops. It will bring better spatial flexibility by defining radius of 10cm PSP validation results. Secondly, compared with FR1, the device of FR2 has richer and stronger beam directionality, which may bring a pose a risk that measurements in smaller spaces would not fully reflect the radio frequency performance and full performance of beams of the equipment. The OTA index of the device can be better reflected by the measurement with larger radius of PSP validation. Besides, in past proposals [3], some companies have also made the case for such a scheme with a radius of 10 cm. We also call for some contributions which includes actual AIP Size and radiation field of millimeter wave terminal to be reference in this technology scope.

Proposal 1: Prefer radius of 10cm PSP validation results rather than 5cm is needed for FR2 3D-MPAC systems.

2.3	MIMO OTA performance requirement with head/hand phantoms  
It has been a consensus that MIMO OTA performance requirement with head/hand phantoms is second priority, which should be collaboration with CTIA who plan to work on these aspects. In previous studies, we have not covered this part. However, in actual product implementation and network entry test, MIMO OTA performance requirement with head/hand phantoms is an indispensable link.
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Figure 2. Example of MIMO OTA performance requirement with head/hand phantoms.

As for MIMO OTA performance requirement with head/hand phantoms of FR1 and FR2, we should put FR1 at the first stage to research. It brings more products, faster deployment, and higher requirements in the FR1 scenario than FR2 scenario. Mid band is recognized as the first priority frequency band for 5G network. And compared with the FR2, the OTA test of FR1 is simpler and more mature, which can be a baseline of FR2 scenario. In the area of MIMO OTA performance requirement of FR1, we would like to put requirement with hand phantoms as higher precedence than one with head phantoms for the reasons that there is richer situation and higher throughput of hand phantoms’s scenarios than head phantoms’s scenarios which is mainly focus on having a phone. Besides, we call for the related research and statistic of data service in different scene including free space case, one hand case, two hands case and head case.

Proposal 2: We should research MIMO OTA performance requirement with head/hand phantoms in FR1 at first.
3	Summary 
Based on the discussion, all the proposals are listed below:

Proposal 1: Prefer radius of 10cm PSP validation results rather than 5cm is needed for FR2 3D-MPAC systems.

Proposal 2: We should research MIMO OTA performance requirement with head/hand phantoms in FR1 at first.
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