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Introduction

In this contribution, we provide three simulation assumptions for NR FR2 MIMO OTA with the objective to define the radiated metrics.
Assumption1: BS beamforming configuration
In section 7.3 of TR38.827 [1], “For NR FR2 MIMO OTA, 1 strongest transmitting beam is generated from BS, the direction of this beam towards the strongest cluster of each FR2 channel model.” This sentence is ambiguous when calculating the power of cluster after filtering with the BS strongest beam.
Option1：We select the strongest beam from the codebook of 128 fixed beams, and then rotate the BS antenna array so that the direction of this beam towards the strongest cluster (Clsuter #6 in UMi CDL-C and Clsuter #2 in InO CDL-A).
Option2：As described in FR1 beamforming configuration, 1 strongest transmitting beam is selected from the pre-defined beam grid based on their proximity to the strong clusters of each FR2 channel model, where the BS antenna array does not need to be rotated.
Proposal 1:  BS beamforming configuration shall be described in more detail. We prefer to use option1 for FR2 BS beamforming configuration.
Assumption2: Number of clusters
Accoring to ray-based implementation [2], 6 probe layouts have been adopted in [1].  The rays in the strongest clusters (Clsuter #6,7,8,2 in UMi CDL-C and Clsuter #2,3,4 in InO CDL-A) can be represented through 6 probes by rotating channel models. However, we do not know whether rays in other weak clusters can also be included in 6 probes. The number of clusters has a significant impact on simulation resluts. On the one hand, PAS similarity percentage (PSP) depending on the number of clsuters, need to be calculated to verify the two selected channel models. On the other hand, the number of clusters also determines the transmitting power of 6 probes, which further affects the receiving power of the UE.
Option 1: choose all clusters in the corresponding channel model that make as much as rays radiated from the probes, the PSP is compared between all rays radiated from probes and ideal PAS from all clusters(i.e. 23) defined in the channel model.

Option 2: choose 3 or 4 strongest clusters for each channle model that the BS strongest beam toward to, the PSP is compared between these strongest clusers radiated from 6 probes and ideal PAS from all clusters(i.e. 23) defined in the channel model.

Option 3: choose 3 or 4 strongest clusters for each channle model that the BS strongest beam toward to, the PSP is compared between these strongest clusers radiated from 6 probes and ideal PAS from the 3 or 4 strongest clusters defined in the channel model.

Proposal 2: The number of clusters shall be clearly regulated in different scenarios. We prefer Option 3.
Assumption3: UE Antenna array
For throughput testing, the signal is transmitted from 6 probes simulating angle spread of the CDL, and 36 evenly spaced test points shall be measured in order to evaluate NR FR2 MIMO OTA performance of the UE [1]. Therefore, the performance of UE is strongly dependent on antenna array and beamforming algorithms. 
Several UE antenna arrays were discussed in [3], [4], [5] and [6], as listed in Table 1.
Table 1. Several UE antenna arrays

	Samsung, Apple, Intel 
R4-1711036[3]
	Qualcomm 

R4-1712381[4]
	Samsung, Apple, LGE,…

R4-1714355 [5]
	Sony 

R4-1709750[6]

	Two 2x2 patches
	Three 1x4 patches
	1x4 patch
	Two 2x2 patches


It could be observed that there are two array layouts, 2x2 and 1x4. Due to the consideration of spherical coverage or power class, the numbers of the two array layouts are not the same. In order to provide the radiated metrics of the UE, we propose two simplified antenna array layouts as simulation assumptions. In addition, the display has a significant impact on the performance of the antenna [3]. Here we only consider the display impact.
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Figure 1: Two simplified antenna array layouts: (a) Two 2x2 patches; (a) Three 1x4 patches.

Proposal 3: adopt two simplified antenna array layouts (two 2x2 patches and three 1x4 patches with the display) to evaluate on UE performance.
Conclusions
In this contribution, we give three simulation assumptions for NR FR2 MIMO OTA. Simulation results can be collected based on these assumptions in next meeting.

Proposal 1:  BS beamforming configuration shall be described in more detail. We prefer to use option1 for FR2 BS beamforming configuration.

Proposal 2: The number of clusters shall be clearly regulated in different scenarios. We prefer Option 3.
Proposal 3: adopt two simplified antenna array layouts (two 2x2 patches and three 1x4 patches with the display) to evaluate on UE performance.
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