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1.	Introduction
As a part of MIMO OTA SI [1], dynamic geometry-based MIMO OTA testing framework was proposed [2]-[5] in the last RAN4 meetings. During the meetings, there were several technical discussion back-and-forth, and in the light of companies’ concerns about lack of time several updates were made to address those concerns [6].
In this contribution, we propose to update the FR2 MIMO-OTA sensitivity test methodology based on all agreed test setup to verify MIMO-OTA performance before UE beam stabilizes.
2. 	Discussion
Based on all agreed Probe-layout, Channel model, and so on, DUT’s MIMO OTA performance will be tested from [36] test directions as shown in Fig 1.
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Figure 1. A High-level Illustration of agreed Test Setup

And based on a typical OTA T-put performance testing procedure, MIMO-OTA T-put testing is expected to be conducted in the following steps which is from TR38.827:
· (Step A-1) Position the DUT in the default P0 alignment option (Orientation 1), as defined in Section D.3 of TR38.827
· (Step A-2) Measure MIMO OTA throughput, the maximum downlink power is TBD. MIMO OTA throughput is the minimum downlink signal power resulting in a pre-defined throughput value (FFS) of the maximum theoretical throughput.  The downlink signal power step size shall be no more than 0.5 dB when RF power level is near the NR MIMO sensitivity level. 
· (Step A-3) Rotate the UE to the next test point. Table 6.2.3.2-1 in TR38.827 lists [36] evenly spaced test points determined using the charged particle approach and with test point #1 centred at (0,0). 
· (Step A-4) Repeat the test from step 2 for each specified test point. If the re-positioning concept is applied, the device needs to be positioned in P0 Orientation 2 (either option 1 or option 2).  
· (Step A-5) The postprocessing method and the performance metric are FFS.

The above procedure can be illustrated as Fig. 2 if UE is allowed to refine Rx beam in T1+T2 period after a test direction update. As it can be seen, with this test method, MIMO-OTA T-put performance is assessed only when UE beam refinement is stabilized.
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Figure 2. An Illustration of MIMO-OTA T-put performance measurement procedure (Type A)

In order to accommodate mobile UE performance to be more reflective of real user experience, T-put performance assessment in T1 and T2 period needs to be additionally considered. There can be two cases depending on DL transmission power setting within T1 and T2 period as below.
1) Type B-1 in Fig. 3
· Keep downlink signal power from Step (A-2) and measure MIMO-OTA T-put
2) Type B-2 in Fig. 4
· Change DL power to the maximum DL power (note it matches the current test procedure), and measure MIMO-OTA T-put
Note that the proposed Type B-1 and B-2 methods include Type A performance measurement, which means the proposed ones do not need an additional test time. As MIMO-OTA T-put testing aims to assess Rank-2 MIMO performance, we expect a perceived SNR and/or RSRP during T1 and T2 period in Type B-1 approach won’t be too low for UE to maintain a connection with TE. However, there can be a potential issue that measurement variation is significantly large because UE may not be able to correctly decode most DL traffic while UE is refining Rx beam at a low SNR. Whereas Type B-2 method is likely to avoid it.
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Figure 3. An Illustration of MIMO-OTA T-put performance measurement procedure (Type B-1)
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Figure 4. An Illustration of MIMO-OTA T-put performance measurement procedure (Type B-2)

The proposed Type B-1 and B-2 test procedures can be implemented with an update from Type A (highlighted in yellow below) as below:
· (Step B-1) Position the DUT in the default P0 alignment option (Orientation 1), as defined in Section D.3 of TR38.827
· (Step B-2) Measure MIMO OTA throughput, the maximum downlink power is TBD. MIMO OTA throughput is the minimum downlink signal power resulting in a pre-defined throughput value (FFS) of the maximum theoretical throughput.  The downlink signal power step size shall be no more than 0.5 dB when RF power level is near the NR MIMO sensitivity level. 
· (Step B-3 for Type B-1) Keep downlink signal power from Step (A-2), and measure MIMO-OTA T-put.
· (Step B-3 for Type B-2) Change DL power to the maximum DL power, and measure MIMO-OTA T-put.
· (Step B-4) Rotate the UE to the next test point. Table 6.2.3.2-1 in TR38.827 lists [36] evenly spaced test points determined using the charged particle approach and with test point #1 centred at (0,0). 
· (Step B-5) Repeat the test from step 2 for each specified test point. If the re-positioning concept is applied, the device needs to be positioned in P0 Orientation 2 (either option 1 or option 2).  
· (Step B-6) The postprocessing method and the performance metric are FFS.

As an example of performance metric, one can think about CDF obtained measured T-put during T1 and T2 period over 36 directions. In Fig. 5, T-put at X% of the leftmost CDF in orange is below Y% of predefined T-put while that of the rightmost one in green is above it. In this example, the measured T-puts during T1 and T2 period can be considered as a semi-static MIMO-OTA sensitivity.
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Figure 5. An Example of MIMO-OTA pass/fail criterion for Type B-1 and B-2

Considering this SI is targeting to complete in this meeting, we propose to measure MIMO-OTA T-put performance continuously based on all agreed test setup and further discuss detailed performance metric in the corresponding WI phase as per workplan.

Proposal 1: For MIMO OTA sensitivity requirements, RAN4 to agree the introduction of MMO-OTA T-put measurement during at least BEAM_SELECT_WAIT_TIME based on agreed test conditions, e.g. Probe-layout, Channel model, etc. and to discuss performance metric to assess UE performances in WI phase. And during BEAM_SELECT_WAIT_TIME, DL transmission power is constant and its level is FFS.
3.	Conclusion
We provided test procedures and examples of performance assessment for MIMO-OTA sensitivity which is more reflective of real mobile user experience. In order not to jeopardize SI completion, we proposed:
Proposal 1: For MIMO OTA sensitivity requirements, RAN4 to agree the introduction of MMO-OTA T-put measurement during at least BEAM_SELECT_WAIT_TIME based on agreed test conditions, e.g. Probe-layout, Channel model, etc. and to discuss performance metric to assess UE performances in WI phase. And during BEAM_SELECT_WAIT_TIME, DL transmission power is constant and its level is FFS.
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