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1 Introduction
Significant progress has been made in RAN1#75 and subsequent email discussions towards finalizing the channel models for 3D UMi and UMa scenarios [1] and ensuring convergence of calibration results among companies. One possible source of divergence of results in the phase 1 calibration in RAN1#75 was identified as the distance based wrapping method. Companies were encouraged to update their calibration results, clearly distinguishing between geographical distance based wrapping and radio distance based wrapping. 
· Geographical distance based wrapping is baseline for calibration and baseline performance evaluations of urban macro and micro scenarios

· Companies are strongly encouraged to bring calibration and baseline performance results also for radio distance based wrapping

· Calibration excel sheet will clearly distinguish between the two wrapping methods

· The choice of wrapping method and wrapping area size will be revisited in next meeting
In this contribution, we present and compare coupling loss, geometry, LoS EoD, and distance to serving cell results based on geographical distance based wrapping and radio distance based wrapping for 3D UMa and 3D UMi deployment scenarios. We distinguish between two antenna configurations, antenna configuration 1 (K = M = 10), and antenna configuration 2 (K = 1). The simulation assumptions are summarized in the Appendix. 

2 Calibration Results with Two Different Wrapping Methods
2.1 Base Station Antenna Configuration 1 (K = M = 10)
Figures 1-4 present, respectively, the CDFs of coupling loss, geometry, LoS EoD, and distance of the UEs to their serving cells. The figures compare the CDFs for antenna configuration 1, for radio-distance and geographical-distance based wrapping for 3D UMi and 3D UMa. 
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Figure 1: CDF of coupling loss for UMa and UMi, (K = M = 10)
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Figure 2: CDF of geometry of 3D UMa, 3D UMi, (K = M = 10)
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Figure 3: CDF of LoS EoD for 3D UMa, 3D UMi, (K= M = 10)
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Figure 4: CDF of distance to serving cell for 3D UMa, 3D UMi, (K = M = 10)
Figures 1-4 show that for antenna configuration 1, and for antenna tilting of 102, radio distance based wrapping does not have a big impact on the coupling loss and the geometry of the users for 3D UMi and 3D UMa deployment scenarios. The distribution of the distance from the users to their serving base station, however, does increase, when max. RSRP is used for association instead of Euclidean distance. 

Observation 1: The distance from the UE to the serving cell is substantially increased by the use of radio distance based wrapping
Observation 2: Radio distance based wrapping and geographical distance based wrapping perform similarly for antenna configuration 1 (K = M = 10) with antenna tilt = 102. 
2.2 Base Station Antenna Configuration 2 (K = M = 1)

Figures 5-8 present, respectively, the CDFs of coupling loss, geometry, LoS EoD, and distance of the UEs to their serving cells. The figures compare the CDFs for antenna configuration 1, for radio-distance and geographical-distance based wrapping for 3D UMi and 3D UMa. 
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Figure 5: CDF of the coupling loss for 3D UMa, 3D UMi, (K = 1)
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Figure 6: CDF of geometry for 3D UMa, 3D UMi, K = 1
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Figure 7: CDF of LoS EoD for 3D UMa, 3D UMi, K = 1
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Figure 8: CDF of distance of the users to the serving cell for 3D UMa, 3D UMi, K = 1
Figures 5-8 show that without the effect of virtualization and array tilting, radio distance based wrapping has an impact on the coupling loss and the geometry of the users for 3D UMi and 3D UMa deployment scenarios. The coupling loss distribution is improved with radio-distance based wrapping owing to the users associating with serving cells with better RSRP. The geometry distribution however is degraded, owing to the increase in the interference power in radio distance based wrapping. The distribution of the distance from the users to their serving base station is further increased with radio distance based wrapping. 
Observation 3: The distance from the UE to the serving cell is substantially increased by the use of radio distance based wrapping for antenna configuration 2. 

Observation 4: SINR distribution for radio distance based wrapping is decreased as compared to geographical distance based wrapping for antenna configuration 2. 
Observation 5: The difference between radio distance based wrapping and geographical distance based wrapping is more pronounced for 3D UMi deployment scenario.
3 Conclusion

In this contribution, we presented phase 1 calibration results for 3D UMa and 3D UMi scenarios under geographical and radio based wrapping. We made the following observations.
Observation 1: The distance from the UE to the serving cell is substantially increased by the use of radio distance based wrapping

Observation 2: Radio distance based wrapping and geographical distance based wrapping perform similarly for antenna configuration 1 (K = M = 10) with antenna tilt = 102. 
Observation 3: The distance from the UE to the serving cell is substantially increased by the use of radio distance based wrapping for antenna configuration 2. 

Observation 4: SINR distribution for radio distance based wrapping is decreased as compared to geographical distance based wrapping for antenna configuration 2. 

Observation 5: The difference between radio distance based wrapping and geographical distance based wrapping is more pronounced for 3D UMi deployment scenario.
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5 Appendix

	
	

	Scenarios 
	3D-UMa, 3D-UMi

	Antenna configurations
	config 1) K=M=10, with 0.5λ vertical antenna spacing

config 2) K=1, M=1

	Downtilt
	12 degrees electrical tilt for antenna configuration 1

	Handover margin 
	0dB

	UE attachment
	Based on pathloss considering LOS angle

	Fast fading channel
	Fast fading channel is not modeled

	Wrapping method
	1) Geographical distance based (baseline)

2) Radio distance based

	Metrics
	1) Coupling loss (based on LOS pathloss)

	
	2) Geometry (based on LOS pathloss)

	
	3) CDF of LOS EOD


