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Introduction
Power angular spectrum (PAS) Similarity Percentage (PSP) is the measure of similarity between OTA and reference PAS. It is the function of total variation distance (TVD) and is given by (1−TVD) x 100%, where PSP = 100% refers to full similarity and PSP = 0% mean complete dissimilarity. PSP has previously been agreed in [1] as one of the key validation metrics for FR2 MIMO OTA channel models and its detail description is available in [2]. In this contribution, we present preliminary simulated measurements for the PSP validation using a measurement array configuration that demonstrates PSP results with good accuracy.

Analysis & Discussion
The analysis is performed for both NR FR2 MIMO OTA CDL-A InO and CDL-C UMi channel models by using the strongest beam from the codebook of 128 beams. The range length considered in this contribution is 1 m and the probe locations proposed in the previous meeting [3] were used to simulate the measured PAS by DUT.  

The virtual array configuration shown in Figure 1 is selected for the PSP validation and is composed of orthogonal semi-circle arrangement (vertical and horizontal) of antenna elements with a spatial separation of 0.5λ; the antenna elements can be either omnidirectional or directional. It should be noted that the array aperture is facing the sector with the probe antennas. The radius of the array element locations with respect to the centre of the test zone is 10 cm, which is equivalent to the test zone radius. The ease of implementation in 3D-MPAC makes this approach a suitable candidate for the PSP validation measurements.
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Fig 1: Orthogonal semi-circle measurement array configuration with N = 79 elements
For the two channel models considered for FR2 MIMO OTA, Fig 2(a) and Fig 3(a) illustrate the reference theoretical PAS observed by the DUT, Fig 2(b) and Fig 3(b) show the simulated OTA PAS observed by DUT, Fig 2(c) and Fig 3(c) present the simulated measured PAS observed by the DUT, respectively.
The reference PAS in Fig 2(a) and Fig 3(a) is the cluster-based theoretical PAS evaluated using channel cluster parameters with far-field assumptions. The simulated OTA PAS in Fig 2(b) and Fig 3(b) is obtained at range length of 1 m by employing OTA probe weights and the strongest beam from the code book of 128 beam-grid with the 4x4 DUT sampling array. Finally, the simulated measured PAS in Fig 2(c) and Fig 3(c) is obtained with a two-step process: 
(1) In the first step, the azimuth and elevation angles are estimated for the measurement array configuration shown in Fig 1 using multiple signal classification (MUSIC) algorithm that performs an eigenspace analysis of the signal correlation matrix for directional of arrival (DoA) estimation [4]. MUSIC is a widely used method for DoA estimation
(2) In the second step, the previously determined DoA estimates are used as target directions in conjunction with the 4x4 DUT sampling array for beamforming with the conventional Bartlett beamformer to estimate PAS for the PSP calculation. 
Since this is a preliminary study, the theoretical PAS (infinite far-field) and simulated OTA PAS (finite range length with path loss variations between the virtual array element) are still under further investigation, especially in terms of frequency dependency and mitigating near-field effect for example by studying different (smaller) sampling array configurations or considering the simulated OTA PAS as a reference, as it involves the limited range length effect. However, for the PSP results presented in Table 1, the theoretical PAS has been considered as a reference. The PAS results in Fig 2 and Fig 3 look reasonably similar and the PSP estimated from theoretical reference and simulated measurements is well about ~90%. The inaccuracy in the results could be explained from the fact that theoretical reference is based on the infinite range lengths, while with the given aperture size of the array and range length of 1m, the estimated PAS would be influenced by the near-field effect for the large virtual measurement array. .    
 
	[image: ]

	(a)
	(b)
	(c)


Fig 2: Power angular spectrum (PAS) for CDL-A InO model, (a) the theoretical reference, (b) simulated OTA, and (c) simulated measurement.
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Fig 2: Power angular spectrum (PAS) for CDL-C UMi model, (a) the theoretical reference, (b) simulated OTA , and (c) simulated measurement.
The future work will mainly focus on the choice of the suitable reference candidate for PSP estimation, array configuration with better performance, and possibly other near-field compensation methods. 
Table 1: PSP result for the theoretical reference and simulated measured PAS
	Case
	CDL-A InO
	CDL-C UMi

	PSP (Reference-Measured) 1m
	90.1%
	90.8%



Conclusion
[bookmark: _GoBack]In this contribution, we presented preliminary results for an NR FR2 PSP validation approach using a suitable measurement array configuration which is realizable in a 3D-MPAC system and yields PSP values of about 90% for both CDL-A InO and CDL-C UMi channel models. The next phase of this investigation will focus on updated probe configurations, revised array configurations, and various compensation methods. 
It is therefore proposed to finalize the PSP validation approach in the next meeting.
Proposal 1: Finalize the PSP validation approach in the next meeting pending more progress on the PSP validation approach presented in this contribution.
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