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1. Introduction
Calibration on 3D channel has been carried out in the study item of 3D channel model [3].  It has two calibration phases.  In addition, baseline results of system level simulation are provided by companies for comparison and calibration.   In RAN1#76 meeting[1], it is concluded that phase 1 calibration is completed but for phase 2 calibration results and baseline results, the following agreement is made:
· For Phase 2 calibration results, companies are encouraged to further update phase 2 calibration results

· Adding coupling loss in phase 2 calibration results

·  For baseline results, companies are encouraged to further update baseline simulation results
We have updated our results for Phase 2 calibration and baseline simulation including geographical distance based wrapping method and radio distance based wrapping method.  The calibration and simulation are updated based on the simulation assumptions captured in TR36.873[2].  In this contribution, we provide the analysis on Phase 2 calibration results and baseline simulation results.  Standard deviation taking into account of all the results from companies is calculated for each calibration metrics and simulation results based on [4].
2. Analysis on Phase 2 calibration results 
For Phase 2 calibration, 7 metrics are provided for calibration.  These are CDF of coupling loss, CDF of Wideband SINR, CDF of ZSD, CDF of ZSA, CDF of largest singular value, CDF of smallest singular value, CDF of ratio between largest and smallest singular values.  In the following section 2.1 and section 2.2, standard deviation of each metric is computed in the cases of geographical distance based wrapping method and radio distance based wrapping method respectively. In the excel files, deviation (from the mean) graph is plotted per each CDF point (total 100 points) for each company.  Here we take into account of all the available results from companies and compute the standard deviation of all the samples from companies per each CDF point each corresponding to a mean value.  All the scenarios i.e. UMI, UMA and all the configurations i.e. Config 1 (K=1, M=2), Config 2(K=M=10) are considered.  (where K is the number of antenna elements per port,  M is the number of antenna elements with same polarization in each column)
2.1 Standard deviation of metrics with geographical distance based wrapping method
Standard deviation graphs of all 7 metrics are plotted in Figure 1a to Figure 1g for the cases with geographical distance based wrapping method.  Based on the results, we have the following observations:

· For wideband SINR, the standard deviation was observed to be large before.   After some updates, the standard deviation is quite low in the SINR is less than 25dB but it increases when SINR increases. Comparing with Config 1(i.e. K=1,M=2), Config 2 (i.e. K=M=10) has larger standard deviation.  This means that beamforming using complex weight mapping from multiple antenna elements to a port causes more deviation.  In most of the cases, more than 2dB standard deviation is observed for Config 2.  This can potentially affects the misalignment of the evaluation results.
· In general, the standard deviation becomes larger with higher mean values for ZSD, ZSA, singular values.  For ZSD , the standard deviation is moderately large.  The standard deviation increases with larger ZSD.   
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     Figure 1a.  Standard deviation σ of coupling loss              Figure 1b.  Standard deviationσ of wideband SINR
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           Figure 1c.  Standard deviationσ of ZSD                          Figure 1d.  Standard deviationσ of ZSA
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Figure 1e.  Stdev σ of ratio between singular values              Figure 1f.  Stdev σ of largest singular value
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Figure 1f.   Stdev σ of smallest singular value
2.2 Standard deviation of metrics with radio distance based wrapping method
Standard deviation graphs of all 7 metrics are plotted in Figure 2a to Figure 2g for the cases with radio distance based wrapping method.  Based on the results, we have the following observations:

· For coupling loss, the standard deviation is low in most of  the range.  However, it goes up when it is in a higher region.  It has larger misalignment on coupling loss for the link with high receiving power in case of  radio distance based wrapping method.  Similar observation can be made for wideband SINR, the standard deviation increases when SINR increases although the deviation is quite low in the SINR is less than 25dB. 
· For ZSD, the standard deviation is large in most of the range in degree.  This may cause misalignment of spatial channel among companies and in turn affects the evaluation performance.  
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     Figure 2a.  Standard deviationσ of coupling loss          Figure 2b.  Standard deviationσ of wideband SINR
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     Figure 2c.  standard deviation σ of ZSD                            Figure 2d.  standard deviationσ of ZSA
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Figure 2e. Stdev. σ of ratio between singular values              Figure 2f.   Stdev σ of largest singular value
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Figure 2f.   Stdev σ of smallest singular value
2.3 Analysis on baseline simulation results
Table 1 shows the mean and standard deviation of baseline results from companies.  In addition, percentage ratio of standard deviation and mean is added.  It can be observed that the deviation is up to 16% for cell edge spectral efficiency.    This large deviation can be due to deviations coming from the metrics in phase 2 calibration. e.g. the deviation of wideband SINR. 
Table 1 Baseline results
	
	
	
	ZTE Results
	Mean
	Stdev
	Stdev/Mean(%)

	case 1
	3D-UMa - geo-distance - polarization R1-136021
	cell-avg SE
	2.18
	2.05
	0.13
	6.58

	
	
	5% SE
	0.06
	0.05
	0.01
	13.67

	case 2
	3D-UMa - geo-distance - polarization 36.814
	cell-avg SE
	2.18
	2.03
	0.13
	6.47

	
	
	5% SE
	0.06
	0.05
	0.01
	16.13

	case 3
	3D-UMa - radio-distance - polarization R1-136021
	cell-avg SE
	2.28
	2.00
	0.16
	8.16

	
	
	5% SE
	0.06
	0.05
	0.01
	13.94

	case 4
	3D-UMa - radio-distance - polarization 36.814
	cell-avg SE
	2.28
	1.99
	0.16
	8.03

	
	
	5% SE
	0.06
	0.05
	0.01
	14.53

	case 5
	3D-UMi - geo-distance - polarization R1-136021
	cell-avg SE
	2.12
	2.01
	0.14
	7.11

	
	
	5% SE
	0.05
	0.05
	0.01
	16.13

	case 6
	3D-UMi - geo-distance - polarization 36.814
	cell-avg SE
	2.12
	1.99
	0.14
	7.06

	
	
	5% SE
	0.05
	0.05
	0.01
	16.99

	case 7
	3D-UMi - radio-distance - polarization R1-136021
	cell-avg SE
	2.17
	1.93
	0.17
	8.77

	
	
	5% SE
	0.05
	0.05
	0.01
	17.53

	case 8
	3D-UMi - radio-distance - polarization 36.814
	cell-avg SE
	2.17
	1.92
	0.17
	8.86

	
	
	5% SE
	0.05
	0.05
	0.01
	15.77


3. Conclusion
In this contribution, analysis is done based on the results from companies participating in the 3D-channel calibration campaign.  Based on the analysis on the phase 2 calibration results, more deviations are found in some of the metrics e.g. wideband SINR, ZSD.  These deviations may cause the deviation in overall baseline simulation results which show up to 16% difference in cell edge spectral efficiency.  Therefore, it is suggested to further update the results especially for the results with large error.  Another way is to remove the cases with the largest deviation and summarize the results with smaller deviation.   
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