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1 Introduction
[bookmark: _GoBack]To facilitate the evaluation of elevation beamforming and/or FD-MIMO, simulators need to be calibrated to ensure that they produce comparable results.  As agreed in RAN1#73, the calibration of 3D channel models will be conducted in two phases [1].  The Phase 1 calibration is for calibration of UE dropping, UE attachment, and large-scale fading model.  The Phase 2 calibration is for calibration of fast fading model.  In this contribution, we provide both Phase 1 and Phase 2 results. 
2 Phase 1 calibration results
We follow the agreed calibration assumptions in [5].  We evaluated two antenna configurations
· Config 1)	K = M = 10, with 0.5λ vertical antenna spacing and 102° electrical downtilt, and
· Config 2)	K = M = 1.
For both configurations, the handover margin is assumed to be 0dB.  The UE attachment is based on the LOS ray direction only.   We adopt geographical distance based wrapping.  The CDF of coupling loss in LOS direction, the CDF of geometry in LOS direction, and the CDF of LOS EoD are shown in Figures 1‒4.
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Figure 1  CDF of coupling loss.
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Figure 2  CDF of geometry.
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Figure 3  CDF of LOS EoD in 3D-UMa.
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Figure 4  CDF of LOS EoD in 3D-UMi.

3 Phase 2 calibration results
To calibrate the fast fading model, two antenna configurations are considered in Phase 2 calibration.
· Config 1)	
· At the eNB, K = 1, M = N = 2, vertical polarized antennas with 0.5λ antenna spacing,
· At the UE, 2 antenna ULA with 0.5λ antenna spacing;
· Config 2)	
· At the eNB, K = M = 10, N = 2, ±45° cross-polarized antennas with 0.5λ antenna spacing and 102° electrical downtilt,
· At the UE, 2 co-located 0°/90° cross-polarized antennas.
For both configurations, the handover margin is assumed to be 0dB.  The UE attachment is based on the RSRP from CRS port 0 which consider all rays rather than the LOS ray.  The field pattern model of the polarization antenna in [6] is used.  We adopt geographical distance based wrapping.  The following metrics are collected as shown in Figures 5‒10. 
· CDF of ZSD
· CDF of ZSA
· CDF of the largest eigenvalue of the channel transmit covariance matrix in PRBs at t = 0.	
· CDF of the smallest eigenvalue of the channel transmit covariance matrix in PRBs at t = 0.
· CDF of the ratio between the largest- and the smallest eigenvalues of the channel transmit covariance matrix in PRBs at t = 0.
· CDF of wideband SINR before receiver (determined from RSRP from CRS port 0)
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Figure 5  CDF of ZSD.
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Figure 6  CDF of ZSA.
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Figure 7  CDF of the ordered eigenvalue in 3D-UMa.
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Figure 8  CDF of the ordered eigenvalue in 3D-UMi.
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Figure 9  CDF of the condition number.
[image: ]
Figure 10  CDF of the wideband SINR.

4 Conclusion
In summary, we present both Phase 1 and Phase 2 calibration results of the 3D UMa and 3D UMi channel models.
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