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1 Introduction
In RAN1 #76, companies provided calibration results (including Phase I, Phase II and baseline) for the 3D channel model [1]. Since Phase I mainly focused on calibrating large scaling coupling loss and geometry without modelling the fast fading, it allowed companies to identify implementation discrepancies. For example, it was identified that different implementations of wrap-around may cause noticeable differences in coupling loss and geometry when one antenna element is mapped to one antenna port. After companies have aligned the implementations of wrap-around, all curves of Phase I calibration seemed well aligned, including our results [2]. On the other hand, Phase II calibration seems to be much more difficult than Phase I because the fast fading model is added which has impact on both large scale statistics, e.g., coupling loss and geometry, and small scale statistics, e.g., the singular values and their ratio. Therefore, the Phase II results submitted to RAN1 #76 have quite noticeable differences among companies. In this contribution, we update our Phase II calibration results after fixing several issues, which could account for the differences between our results in [3] and the averaged results from several companies. Therefore, the results in this contribution are better aligned with the average results than our previous ones [3]. The simulation assumptions of Phase II calibration are defined in [1]. In addition to Phase II calibration results, we also update our baseline calibration results in this contribution.
2 Simulation results for Phase II calibration

This section provides our updated simulation results and observations using the evaluation metrics for Phase II calibration.
· Wideband SINR
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Figure 1: Phase II calibration of wideband SINR CDF (GeoDistance(left) / RadioDistance(right)).
Observation 1: 

· The wideband SINR of config 2 is better than config 1 becasue the vertical narrow beam in config 2 radiates less interference to neighboring cells than the vertical wide beam in config 1.
· Coupling loss
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Figure 2: Phase II calibration of coupling loss CDF (GeoDistance(left) / RadioDistance(right)).
Observation 2: 

· The coupling loss of config 2 is better than config 1 at the cell center but worse at the cell edge.
· ZSD
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Figure 3: Phase II calibration of ZSD CDF (GeoDistance(left) / RadioDistance(right)).
Observation 3: 
· 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 when different antenna configurations are used. Since the mean_ZSD is height and distance dependent, the final ZSD of different antenna configurations could be different because the distances between the serving eNBs and UEs are different.
·  ZSA
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Figure 4: Phase II calibration of ZSA (GeoDistance(left) / RadioDistance(right)).
Observation 4: 
· Compared to ZSD (see Figure 3), for the same scenario (UMa or UMi), ZSA has a smaller gap between the two antenna configurations. Unlike the fixed mean_ZSA, the mean_ZSD is distance and height dependent. This may account for the difference in the gaps. To be more specific, a UE could connect to different eNBs under different antenna configurations in the same scenario. As long as the UE has the same LoS state to different eNBs, ZSA is identical for the two radio links. However, the different distances between the two links may result in different ZSDs even the UE has the same LoS state for the two links. Therefore, the gap of the ZSA curve is smaller compared to ZSD curve for the same scenario.
· Singular value ratio
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Figure 5: Phase II calibration results for singular value ratio (GeoDistance(left) / RadioDistance(right)).
Observation 5: 

· Compared to other curves, such as coupling loss and geometry, singular value ratios depend more on the antenna configurations than the scenarios.
· Largest singular value
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Figure 6: Phase II calibration results for the largest singular value (GeoDistance(left) / RadioDistance(right)).
Observation 6: 

· For config 1, the strongest eigen values of UMa and UMi have small difference. This is because the antenna gain of the serving eNB is similar in UMa and UMi for config 1 due to the wide antenna beamwidth. For config 2, the strongest eigen values for UMa and UMi have a large difference because the antenna gain of the serving eNB has a large difference due to the different cell radii and eNB heights as well as the narrow antenna beamwidth.
· Smallest singular value
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Figure 7: Phase II calibration results for the smallest singular value (GeoDistance(left) / RadioDistance(right)).
Observation 7: 

· The trend of the second eigen value is similar to that of the first eigen value.
3 Simulation results for baseline calibration

This section provides our updated results for baseline calibration. The simulation assumptions for baseline calibration are defined in [1].
Table 1: Updated results for baseline calibration

	
	UMa
	UMi

	
	Polarized antenna modelling as 36.873
	Polarized antenna modelling as 36.814
	Polarized antenna modelling as 36.873
	Polarized antenna modelling as 36.814

	Geo distance based wrapping
	Average cell TP (bps/Hz)
	1.81
	1.79
	1.72
	1.71

	
	5% cell TP(bps/Hz)
	0.048
	0.041
	0.040
	0.040

	Radio distance based wrapping
	Average TP(bps/Hz)
	1.79
	1.75
	1.70
	1.66

	
	5% cell TP(bps/Hz)
	0.047
	0.040
	0.039
	0.037


Observation 8: 

· The impact of different wrapping methods on the final throughput results seems to be negligible for UMa and small for UMi.
4 Conclusion
In this contribution, we update our Phase II calibration results for the 3D-UMa and 3D-UMi scenarios of the 3D channel model in [1]. Compared to our results provided in RAN1#76 [3], the difference between the updated results in this contribution and the mean results from all companies submitted in RAN1 #76 has reduced.
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