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1 Introduction
MIMO OTA FR1 system layout is still FFS. This paper discuss on this aspect.
2 Discussion
NR MIMO OTA system layout definition need to consider serval aspects including multiple UE types, multiple test requirements, backward compatibility, and also the costs. Here backward compatibility and costs are important for the application of NR MIMO OTA considering the investments already on the LTE MIMO OTA and also the lessons we learn from LTE MIMO OTA. A simple system, little cost, timely specification producing and also the ability of differentiating good UE from bad UE are essential for NR MIMO OTA. 
Observation 1: Backward compatibility and costs are important for the application of NR MIMO OTA considering the investments already on the LTE MIMO OTA.
In the below analysis, we focus on the impact of multiple UE types and also the backward compatibility.
In SID many UE types are included like smart phone, tablet, wearable device and FWA. In these UEs especially wearable device, the typical UE size is small and 8 dual-polarized probe layout as in LTE MIMO OTA can be used.

Observation 2: 8 dual-polarized probe MIMO OTA layout can be used in small size UE type tests like the wearable device.

In [1], it was agreed that the minimum test zone of FR1 and FR2 is 20cm based on the statistic of smart phone size in China market. In LTE MIMO OTA the test zone size is 0.85. If we compare the LTE and NR test zone size, it can be found that LTE test zone is larger than NR for the frequencies below 1.275GHz and smaller in frequencies above 1.275GHz. From DUT size point of view, LTE 8 dual-polarized probes layout can cover 20cm UE size in frequencies below 1.275GHz. And in these frequencies, no backward compatibility or cost issue. In other words, system layout as LTE MIMO OTA 8 dual-polarized probes is applicable in smart phone low frequency NR MIMO OTA tests.
Observation 3: 8 dual-polarized probe MIMO OTA layout can be used in smart phone tests at frequencies below 1.275GHz.
For frequencies higher than 1.275GHz, 8 dual-polarized probe layout has smaller test zone size. There might be some difficulty in testing large size smartphones, however, this problem is not new, even in LTE MIMO OTA testing of large size UEs has already been carried out in the industry and even in the 3GPP campaign tests. Therefore, we need to understand better on how the 8 dual-polarized probe system layout will impact the MIMO OTA test results.
Observation 4: 8 dual-polarized probe layout was used to test large size smartphones in high frequency in LTE MIMO OTA and the impact of system layout to test results need to be further clarified.
Before the problem of 8 dual-polarized probe layout is clearly identified, our proposal is 8 dual-polarized probe layout can be used as the starting point for NR MIMO OTA.
Proposal 1: 8 dual-polarized probe layout can be used as the starting point for NR MIMO OTA FR1 system. Further study the impact of this system layout to large size smart phone test results on high frequency.
Proposal 2: If problems of testing large size smart phone is justified with 8 dual-polarized probe layout, then we suggest to consider a complementary enhanced system like 16 dual-polarized probe layout for the large size smart phone testing. In total, two layouts can be defined in the NR MIMO OTA, one is 8 dual-polarized probe layout, the other is 16 dual-polarized probe layout.
3 Conclusion
Observation 1: Backward compatibility and costs are important for the application of NR MIMO OTA considering the investments already on the LTE MIMO OTA.

Observation 2: 8 dual-polarized probe MIMO OTA layout can be used in small size UE type tests like the wearable device.

Observation 3: 8 dual-polarized probe MIMO OTA layout can be used in smart phone tests at frequencies below 1.275GHz.

Observation 4: 8 dual-polarized probe layout was used to test large size smartphones in high frequency in LTE MIMO 
OTA and the impact of system layout to test results need to be further clarified.

Proposal 1: 8 dual-polarized probe layout can be used as the starting point for NR MIMO OTA FR1 system. Further study the impact of this system layout to large size smart phone test results on high frequency.
Proposal 2: If problems of testing large size smart phone is justified with 8 dual-polarized probe layout, then we suggest to consider a complementary enhanced system like 16 dual-polarized probe layout for the large size smart phone testing. In total, two layouts can be defined in the NR MIMO OTA, one is 8 dual-polarized probe layout, the other is 16 dual-polarized probe layout.
Reference
[1] R4-1904183, “Proposals on NR MIMO OTA”, CAICT, SAICT
