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1 Introduction
All fast fading parameters of the 3D channel model have been agreed for the phase two calibration during RAN1#75. In the post RAN1#75 email thread [75-29], the 3D channel model calibration was categorized into three phases. The simulation assumptions of phase-2 calibration are captured in Table 1.
Table 1: Simulation assumptions of phase-2 calibration

	Parameter name
	Parameter values

	Scenarios
	3D-UMa, 3D-UMi

	BS antenna configurations
	Config 1: K=1, M=2, N=2, ULA, 0.5λ H/V  spacing

Config 2: K=M=10, N=2, X-pol (+/-45), 0.5λ H/V, θetilt = 102 degrees

	MS antenna configurations
	Config 1: 2 Rx ULA 0.5λ H  spacing

Config 2: 2 Rx X-pol (0/+90)

	System bandwidth
	10 MHz (50 RBs) 

	UE attachment 
	Based on RSRP (formula) from CRS port 0

	Carrier Frequency 
	2 GHz 

	UE distribution 
	Follows 36.873 3D-UMa, 3D-UMi

	Polarized antenna modelling
	R1-136021 (yellow part)

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1

	Wrapping method
	1) Geographical distance based (baseline)

2) Radio distance based

	Cluster elimination step 6
	Scaling factor not changed after cluster elimination

	Handover margin (for calibration)
	0 dB


	Metrics
	Wideband SINR before receiver – determined from RSRP (formula) from CRS port 0

	
	CDF of ZSD

	
	CDF of ZSA

	
	CDF of largest (1st) singular value in PRBs at t=0 plotted in log10 scale

	
	CDF of smallest (2nd) singular value in PRBs at t=0 plotted in log10 scale

	
	CDF of the ratio between the largest singular value and the smallest singular value in PRBs at t=0 plotted in log10 scale


Companies are encouraged to submit the phase two calibration results of the 3D channel model. This contribution provides simulation results using the agreed evaluation metrics based on the phase two simulation assumptions in Table 1 and channel modeling in [1].
2 Simulation results for Phase two calibration

This section provides simulation results and observation using the evaluation metrics for phase two calibration.
· Wideband SINR


[image: image1]
Figure 1: Phase two calibration of wideband SINR CDF (GeoDistance based wrapping).

[image: image2]
Figure 2: Phase two calibration of wideband SINR CDF (RadioDistance based wrapping).
Observations: 

· The wideband SINR is improved due to the electrical downtilt in UMa.
· The electrical downtilt does not provide obvious gain in UMi.
· ZSD

[image: image3]
Figure 3: Phase two calibration of ZSD CDF (GeoDistance based wrapping).

[image: image4]
Figure 4: Phase two calibration of ZSD CDF (RadioDistance based wrapping).
Observation: 
· For the same scenario (UMa or UMi), the gap of the ZSD CDF between different antenna configurations mainly comes from the fact that the same UE may attach to different eNBs in different antenna configurations. Since the mean_ZSD is height and distance dependent, the final ZSD of different antenna configurations could be different because the distance between the selected eNB and UE is different.
·  ZSA

[image: image5]
Figure 5: Phase two calibration of ZSA (GeoDistance based wrapping).

[image: image6]
Figure 6: Phase two calibration of ZSA (RadioDistance based wrapping).
Observation: 
· For the same scenario (UMa or UMi), ZSA has a much smaller gap compared with ZSD (see Figures 3 and 4) between different antenna configurations. The different trend is dominated by the distance and height dependent mean_ZSD compared with the fixed mean_ZSA. To be specific, UE could connect to different eNBs under different antenna configurations in the same scenario. As long as UE has the same LoS state to different eNBs, ZSA is identical for the two radio linkages. However, the different distance between the two linkages may result in different ZSD even UE has the same LoS state for the two links. Therefore, the gap of ZSA curve is much smaller compared with ZSD curve in the same scenario.
· Singular value ratio
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Figure 7: Phase two calibration results for singular value ratio (GeoDistance(left) / RadioDistance(right)).

· Largest singular value
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· Figure 8: Phase two calibration results for the largest singular value (GeoDistance(left) / RadioDistance(right)).
· Smallest singular value
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Figure 9: Phase two calibration results for the smallest singular value (GeoDistance(left) / RadioDistance(right)).
Observation: 

· Due to the characteristics of different antenna arrays, the ULA antenna configuration with K=1, M=2 generates larger eigenvalue ratio compared with the X-PoL antenna configuration.
3 Conclusion
In this contribution, we provide phase two calibration results for 3D-UMa and 3D-UMi scenarios of the 3D channel model in [1] with different number of antenna elements to antenna port mapping. We also tested different wrapping schemes which seem to have quite similar impact on the trend of different evaluation metrics. We believe that using geo-distance based wrapping is sufficient for calibration purposes. 
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