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Introduction
At the RAN1 #88 meeting, some proposals which are related to MIMO calibration were agreed as follows [1]:
Agreements:
· System level and link level NR MIMO calibration has been conducted through the following phased approaches:
· Phase 1: Calibration is to check the link and system level channel models with basic beamforming behavior in terms of SNR/SINR distribution.
· Phase 2: Calibration is to check the link/system level performance through observing the metrics of BLER, spectrum efficiency and outage.
· Phase 3: Calibration is to check the additional link (if necessary)/system-level features including UE movement, UE rotation and channel blockage in terms of coupling loss, ASA, SINR and spectral efficiency. 
· Capture following simulation assumptions and results in TR 38.802. 
· R1-1701823 Evaluation assumptions for Phase 1 NR MIMO link level calibration 
· R1-1703534 Evaluation assumptions for Phase 1 NR MIMO system level calibration 
· R1-1703535 Evaluation assumptions for Phase 2 NR MIMO link level calibration
· R1-1703536 Evaluation assumptions for Phase 2 NR MIMO system level calibration
· R1-1701828 Evaluation assumptions for Phase 3 NR MIMO system level calibration
· R1-1701829 Calibration results for Phase 1 NR MIMO link level calibration
· R1-1701830 Calibration results for Phase 1 NR MIMO system level calibration

Detailed scope of the calibration in each phase is summarized as follows.
· Phase 1: Calibration can be used to check the channel model and the basic beamforming behavior, e.g., by looking at the SNR/SINR distribution (Until Feb. 6) 
· Phase 2: Start discussion on whether and how to establish the baseline.  Further discuss simulation assumptions for Phase 2 and Phase 3. Calibration can be used to check the link/system level performances, e.g., by looking at the BLER and spectrum efficiency (Until Mar. 31) 
· Phase 3: Calibration can be used to check the UE movement/rotation/blockage (Until Apr. 28)
The phase 3 calibration is very important to align companies’ understanding and implementation of the related channel model features, and MIMO configurations, in order to investigate beam management associated with UE movement/rotation/blockage. In this contribution, we present the calibration results for other companies' reference.
Phase 3 calibration results
In this section, we provide evaluation results of UE movement, UE rotaton and blockage. The detailed NR MIMO system level phase 3 evaluation assumptions can be found in [2]. Results are summarized in Figure 1~10.
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	Figure 1: CDF of coupling loss with UE movement at (a) t = 0 ms and (b) t = 1000 ms.
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	Figure 2: CDF of wideband SINR with UE movement at (a) t = 0 ms and (b) t = 1000 ms.
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	Figure 3: CDF of spectral efficiency with UE movement
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	Figure 4: CDF of coupling loss with UE rotation at (a) t = 0 ms and (b) t = 300 ms.
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	Figure 5: CDF of wideband SINR with UE rotation at (a) t = 0 ms and (b) t = 300 ms.

	[image: C:\Users\chensy\AppData\Local\Microsoft\Windows\Temporary Internet FilesContent.Word\SE.PNG]

	Figure 6: CDF of spectral efficiency with UE rotation
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	Figure 7: CDF of coupling loss with blockage at (a) t = 0 ms and (b) t = 100 ms.
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	Figure 8: CDF of wideband SINR with blockage at t = 0ms
	Figure 9: CDF of ASA with blockage at t = 0ms
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	Figure 10: CDF of spectral efficiency with blockage


  
Summary
In this contribution, we provide the results of NR MIMO system-level phase 3 calibration.
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