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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 clarify our understanding about MIMO phase 3 calibration assumpations, and present some calibration results.
Calibration assumptions clarification
Phase 3 calibration assumptions have been agreed in RAN1 #88 meeting. However, during the calibration, it was found that some of the calibration assumptions are still ambigous which may lead to different interpretations by companies, and thus diversed calibration results. In this section, we propose some clarification from our perspective to make phase 3 calibration clearer. 
In the UE movement calibration, UE distribution is specified as 100% outdoor UE with 30km/h. In the simulation, the UE position is expected to be changed. For the UE rotation and blockage scenarios, UE distribution follows phase 2 system-level calibration, i.e. 20% outdoor UE in cars with 30km/h and 80% indoor UE with 3km/h. This assumption implies that UEs don’t change their position during the simulation. The velocity in UE rotaton and blockage only influence the Doppler shift. Hence, we proposed a clarication as follow:
Proposal 1 : The velocity specified in UE rotation and blockage scenarios only influence the Doppler shift.
Regarding to the metrics of UE movement, UE rotation and blockage, there are also some unclear descriptions. The metrics of UE movement are listed as follow for reference [2].
	Metric
	1. Coupling loss at 0 ms and Y ms (serving cell), where Y is 1000 ms, after the beginning time of collecting the results;
2. Wideband SINR with beamforming at 0 ms and Y ms, where Y is 1000 ms, after the beginning time of collecting the results;
3. Spectral efficiency from 0ms to Y ms, where Y is 1000ms, after the beginning time of collecting the results
4. Outage from 0ms to Y ms, where Y is 1000ms, after the beginning time of collecting the results***


Since for system level evaluation, it may require some time for the system to be stabilized, fixing the UE position at the beginning of the simulation can make the system to converge to a stable state faster. In that sense, the there shall be no UE movement or UE rotation before the system is stabilized.
Proposal 2: No UE movement and UE rotation before the SLS is stabilized.
Phase 3 calibration results
Given the above mentioned clarifications, in this section, we provide evaluation results of UE movement, UE rotaton and blockage. Results are summarized in Figure 1~7.
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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 coupling loss with UE rotation at (a) t = 0 ms and (b) t = 300 ms.
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	Figure 4: CDF of wideband SINR with UE rotation at (a) t = 0 ms and (b) t = 300 ms.
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	Figure 5: CDF of coupling loss with blockage at (a) t = 0 ms and (b) t = 100 ms.
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	Figure 6: CDF of wideband SINR with blockage at t = 0ms
	Figure 7: CDF of ASA with blockage at t = 0ms


  
Summary
[bookmark: _GoBack]In this contribution, we provide the resutls of MIMO phase 3 calibration. Based on the clarification above, the proposed viewpoint can be summarized as:
Proposal 1: The velocity specified in UE rotation and blockage scenarios only influence the Doppler shift.
Proposal 2: No UE movement and UE rotation before the SLS is stabilized.
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