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Introduction
In RAN1#86, it was agreed to start NR MIMO calibrations [1]. From subsequent email discussion [86-20] it was agreed to follow a phased approach according to [2]
· 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 (aim to finish it in RAN1#86bis) 
· 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 (aim to finish it in RAN1#87)
· Phase 3: Calibration can be used to check the UE movement/rotation/blockage (aim to finish it after RAN1#87) 
In this contribution we present results on Phase 3 NR MIMO calibration. 
[bookmark: _Ref178064866]Spatial consistency calibration
In this section we provide results for the Urban Micro 30 GHz scenario. We will use the simulation settings as specified in [3] and provide CDFs of
1)	CDF of coupling loss (serving cell)
2)	Wideband SINR before receiver – determined from RSRP (formula) from CRS port 0 
3)	Cross-correlation coefficient of delay for the third cluster between paired UEs
4)	Cross-correlation coefficient of AoA for the third cluster between paired UEs
5)	Cross-correlation coefficient of LoS/NLoS status between paired UEs
6)	Cross correlation coefficient of the channel response in Step 11 on the first single subcarrier in a first PRB in an OFDM symbol on antenna port 0 received on the first UE antenna over multiple realizations between paired UEs
where for metrics 3-6 the UEs are pair at a certain distance range; the variables collected by two UEs can be denoted as X and Y, respectively, then the cross-correlation coefficient can be written as [E(XY)-E(X)E(Y)]/sqrt([E(X^2)-E(X)^2]/ sqrt([E(Y^2)-E(Y)^2]).
We will drop the UEs using 3 sites, hence 9 cells, contrary to what was specified in [3] where it was specified that all UEs should be dropped in a single cell. Dropping all UEs in one single cell would however not result in a SINR curve and we furthermore also see more than one potential way to perform the dropping. Therefore, we have decided to conduct the dropping as in an ordinary system simulation which is well established within 3GPP.  
A dropping procedure in order to place all UEs within the same cell would need to be more precisely specified than what is currently the case in [3]. 
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[bookmark: _Ref466048031]Figure 1 CDF of coupling gain.
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Figure 2 CDF of SINR.
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Figure 3 Cross-correlation coefficient of delay for the third cluster between paired UEs.
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Figure 4 Cross-correlation coefficient of AoA for the third cluster between paired UEs.
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Figure 5 Cross-correlation coefficient of LoS/NLoS status between paired UEs.
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Figure 6 Cross-correlation coefficient of channel response in Step 11 on the first single subcarrier in a first PRB in an OFDM symbol on antenna port 0 received on the first UE antenna over multiple realizations between paired UEs.
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In this contribution we have provided our results of NR MIMO calibration for Phase 3.
Observation 1: A dropping procedure in order to place all UEs within the same cell would need to be more precisely specified than what is currently the case in [3].
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