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Introduction
Investigations have been carried out on designing 3D MPAC systems for NR FR2 MIMO OTA testing [1] and to evaluate the impact of key design parameters (e.g., the number of probes, range length, DUT-array offset, channel model, etc.) on the OTA system performance [2], [3], and [4]. In the WF [5], it has been agreed to down select the channels models to be investigated (only on InO CDL-A and UMi CDL-C). In addition, it has been also agreed to propose limits for PSP (the validation metric used in FR2 MIMO OTA testing). 
This study presents the initial investigations towards achieving the objectives defined in the WF [5], for FR2 MIMO OTA testing. Specifically, we have evaluated the impact of range length, DUT-array offset, and number of probes on the OTA performance on the agreed channel models InO CDL-A and UMi CDL-C, by reoptimizing the probe locations. 
Simulation Model and Results
To define the limits for PSP for the two agreed channel models, it is essential to evaluate the impact of number of probes, range length, and the DUT-array offset on the OTA performance. To this end, we conduct our simulations by varying the above parameters, and evaluating the PSP for InO CDL-A and UMi CDL-C channel models. 
In the simulations, a virtual 4×4 rectangular array with half wavelength inter-element spacing is used to observe PAS at the DUT-array and to determine the PSP. Then, for a predefined range length we evaluate the PSP for different DUT-array offsets. To define a set of DUT-array offsets, we shift the whole DUT-array away from the centre of the test zone in a radial direction (keeping the whole DUT-array within the limits of the test zone). The DUT array displacement from the center of the test zone is required to evaluate the channel model quality within the test zone. The PSP metric characterization within the test zone at FR2 can be considered to be similar operation to spatial correlation characterization within the test zone at FR1. However maximum antenna separation of 20 cm is not needed with the PSP metric, as it doesn’t compare relation between two points similarly as the spatial correlation metric, but it is an absolute measure of error/similarity in given point within the test zone. Therefore, the maximum required offset to evaluate channel model quality within the 20 cm test zone is 10 cm.
In the present study, we have reoptimized the probe locations (compared to the probe locations we have used in our previous studies [2], [3], and [4]) to be matched with the spatial characteristics of InO CDL-A and UMi CDL-C channel models. Furthermore, the selected probe locations support both these channel models without moving or switching off the probes. The simulations are carried out for 28 GHz frequency band, and we have used the new channel model parameters listed in [6]. In the simulations, agreed NR MIMO OTA channel model implementation [6] is used. 
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	[bookmark: _Ref21091136]Figure 1: PSP versus DUT-array offset for different range lengths with 8 probes: (a) InO CDL-A (b) UMi CDL-C 



Results in Figure 1 show that with newly optimized probe locations, the PSP value ranges is between 91% - 72% in the case of InO CDL-A, and between 89%- 77% in the case of UMi CDL-C, when the range length is 75 cm. Results further show that when the range length is 1 m or 1.2 m, the PSP values are clearly improved. 
Observation 1: By using 8 probes, which are jointly optimized for UMi CDL-C and InO CDL-A models, the PSP values can be improved approximately up to 90% when the range length is 1 m and DUT-array offset is 0 cm. 
Observation 2: PSP with different DUT array offset is between 91% - 76% for InO CDL-A and 1m range length.
Observation 3: PSP with different DUT array offset is between 89% - 80% for UMi CDL-C and 1m range length.
Furthermore, we have also simulated for the InO CDL-A and UMi CDL-C models using the probe locations provided in [7], with 20 probes when the DUT-array offset is 0 cm and the range length is 1 m. The obtained results are tabulated in Table 1. 
Table 1: PSP values obtained by simulating with the probe locations in [7] with 20 probes.
	Channel model
	PSP %

	InO CDL-A
	91.9

	UMI CDL-C
	89.5


Using a 3D MPAC chamber with 8 probes, it is possible to obtain PSP values close to the values listed in [7] for InO CDL-A and UMi CDL-C models.
[bookmark: _Hlk21095702]Observation 4: Using a 3D MPAC chamber with 8 probes, it is possible to obtain PSP values close to the values listed in Table 1 with 20 probe locations determined in [7]. 

Based on the presented results, it is obvious that the PSP is directly linked to range length.  Therefore, decision of acceptable PSP must be decided together with range length and it requires PSP evaluation within the whole test zone instead of just evaluating the PSP in the middle of the test zone.
Proposal: Acceptable PSP must be decided together with range length and it requires PSP evaluation within the whole test zone.
Conclusion
The following observations and proposals were made in this contribution:
Observation 1: By using 8 probes, which are jointly optimized for UMi CDL-C and InO CDL-A models, the PSP values can be improved approximately up to 90% when the range length is 1 m and DUT-array offset is 0 cm. 
Observation 2: PSP with different DUT array offset is between 91% - 76% for InO CDL-A.
Observation 3: PSP with different DUT array offset is between 89% - 80% for UMi CDL-C.
Observation 4: Using a 3D MPAC chamber with 8 probes, it is possible to obtain PSP values close to the values listed in [7] for InO CDL-A and UMi CDL-C models. 
[bookmark: _GoBack]Proposal: Acceptable PSP must be decided together with range length and it requires PSP evaluation within the full test zone.
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