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1 Introduction

At the RAN1#75 meeting, the phase 1 calibration results from many companies had been provided for calibration. It is observed that most calibration results are almost aligned each other and a few results are diverse. After the discussion, it was identified that the different wrapping scheme assumption may result in the diverse results, i.e., geographical distance based wrapping and radio distance based wrapping. Hence, it was proposed to update phase 1 calibration results using these two different wrapping schemes. 
In this paper, the results of geographical distance and radio distance based wrapping around in the form of coupling loss, geometry and EOD distribution are provided for calibration, and also some observations from the results are made.

2 Evaluation assumptions
The details of phase 1 calibration assumptions can be found in Appendix and the related modeling completely follows the description in [2]. The wrapping methods assumed in this evaluation are clarified in this section.   
Geographical distance based wrapping: 
The principle of geographical distance based wrapping method is to determine the cells based on the minimum Euclidian distance between the locations of the cells and the UE. The selected 57 cells always are center around the cell which is closest to the target UE.
Radio distance based wrapping:
Radio distance based wrapping method considers the actual channel propagation condition. Each cell has six copies separately located in the same position in six cell groups [3]. It is noted that each cell group consists of 57 cells. Then the cell with the highest RSRP to the target UE is then selected to constitute the 57 cells for the target UE. 
3 Evaluation results
In this section, the coupling loss, geometry and EOD distribution (i.e., LOS direction) for both 3D UMa and 3D UMi are given based on the assumptions in section 2. 
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Fig.1: UE and eNB distribution in 3D UMa scenario      Fig.2: UE and eNB distribution in 3D UMi scenario          

Fig.1 and Fig.2 illustrate the UE and eNB distribution in 3D UMa and 3D UMi scenario respectively considering 3D UE dropping. It shows the UEs’ height is distributed between 1.5 to 22.5 meters which correspond to 1st and 8th floor. The eNB height is 25 and 10 meters for 3D UMa and 3D UMi as clearly shown in the figures.
To verify the UE dropping, the indoor UE distribution for each floor and the PDF of EOD distribution are given in Fig.3 and Fig.4. Fig.3 shows the percentage of UE is equal for the 2nd to 4th floor and then reduces with higher floor. As expected, the percentage of UE on the 2nd floor is 14.1% which is basically aligned with the numerical calculation of 80%*1/5*(1/4+1/5+1/6+1/7+1/8). The former 1/5 in the formula denotes the probability of selecting one building height among [4, 5, 6, 7, 8] floor. The numeral of 1/4 to1/8 is the probability of selecting the 2nd floor for each different building height. In Fig.4, it can be seen that for 3D UMa scenario, all the users are located below the eNB. Therefore, the EODs of all users are beyond than 90 degree. While for 3D UMi scenario, the EOD are distributed with much wider range as the UE’s height can be either lower or higher than the eNB.
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               Fig.3: UE distribution for each floor                Fig.4: PDF of EOD for 3D UMa and 3D UMi          
· 3D UMa
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Fig.5: CDF of UE and serving cell distance for 3D UMa            Fig.6: CDF of EOD for 3D UMa
Fig.5 illustrates the CDF of the distance between UE and the chosen serving cell considering two wrapping methods. It shows that the distance between UE and the chosen serving cell is larger for radio distance based wrapping method. It indicates that radio based wrapping method enables the UE to choose the serving cell in even larger range of regions. However, it can also be observed that the distance gap between the two wrapping around methods is only visible in case of K=1.The difference is marginal in case of K=10 with downtilt 102 degrees. In this case, the antenna pattern is narrow and the direction with maximum antenna gain is downward with 12 degrees. Therefore, it is more likely for the UE to choose the cell nearby rather than the cell far away. 
In Fig.6, the CDFs of EOD considering different antenna configurations and wrapping methods are presented. The EOD of radio distance based wrapping method is smaller than that of geographical distance based wrapping method in case of K=1. The reason is that the more UEs are associated to a cell far away which reduces the EOD between UE and the chosen cell. 
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Fig.7: Coupling loss of 3D UMa                           Fig.8: Geometry of 3D UMa

In Fig.7, it is observed that for geographical distance based wrapping method, the coupling loss with K=10 and downtilt of 102 degrees is similar to with K=1 in lower coupling loss region and larger in higher coupling loss region due to the array gain formed by multiple elements. While for radio distance based wrapping method, the coupling loss of K=1 is larger than K=10 in lower coupling loss region but smaller in higher coupling loss region. This is because if radio distance based wrapping method is used, in case of K=1, the cell edge UE is more likely to choose the cell far away compared to the case K=10.However, for cell center UE, it is more beneficial for K=10 which can provide higher antenna gain. 
Observation 1: For 3D UMa, in case geographical distance based wrapping method is used, the coupling loss with K=10 and downtilt of 102 degrees is similar to with K=1 in lower coupling loss region and larger in higher coupling loss region. 
Observation 2: For 3D UMa, in case radio distance based wrapping method is used, the coupling loss of K=1 is larger than K=10 in lower coupling loss region but smaller in higher coupling loss region.

· 3D UMi
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Fig.9: CDF of UE and serving cell distance for 3DUMi               Fig.10: CDF of EOD for 3D UMi

Fig.9 illustrates the same distance gap between two wrapping methods as in 3D UMa scenario. But the distance gap is larger in 3D UMi scenario. Although there is larger distance gap, Fig.10 shows marginal EOD difference between the two wrapping methods. This is because in 3D UMi scenario, the EODs of most users are around 90 degrees when geographical distance based wrapping method is used as shown in Fig.4. If radio distance based wrapping method is employed, the UE will associate to a cell even far away which also make the EOD close to 90 degrees. Therefore, the UE association to a cell far away has no very small impact on the EOD distribution.
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Fig.11: Coupling loss of 3D UMi                        Fig.12: Geometry of 3D UMi
In Fig.11, it is observed that the coupling loss with K=10 and downtilt of 102 degrees is lower than K=1 in lower coupling loss region for both geographical and radio distance based warpping. As shown in Fig.4, the EOD of a majority of UEs in 3D UMi scenario are around 90 degrees. However, the antenna gain of K=10 is less than that of K=1 in this region. Therefore, the coupling loss of K=10 is lower than K=1. But for the UEs towards 102 degrees, it experiences larger antenna gain than K=1, which explains the gain of K=10 over K=1 in higher coupling loss region. 
The relative performance trend including both coupling loss and geometry regarding the two wrapping methods is similar as that of 3D UMa. But the geometry difference is even larger in 3D UMi. 
Observation 3: For 3D UMi, compared to K=1, the coupling loss of K=10 with downtilt of 102 degrees is lower in lower coupling loss region but larger in higher coupling loss region for both geographical and radio distance based wrapping methods. K=10 with downtilt of 102 degrees always achieves better geometry than K=1.

Observation 4: The geometry difference between these two wrapping methods is larger in 3D UMi scenario than in 3D UMa scenario.
It is noted that the results of radio distance based wrapping are the preliminary results because there are some still open issues for radio distance based wrapping and further discussion is needed [3].
4 Conclusion
In this contribution our initial phase one calibration results based on the TR36.873 [2] and the assumptions given in Appendix are presented, and the following observations are made:

 Observation 1: For 3D UMa, in case geographical distance based wrapping method is used, the coupling loss with K=10 and downtilt of 102 degrees is similar to with K=1 in lower coupling loss region and relatively larger in higher coupling loss region. 

Observation 2: For 3D UMa, in case radio distance based wrapping method is used, the coupling loss of K=1 is larger than K=10 in lower coupling loss region but smaller in higher coupling loss region.

Observation 3: For 3D UMi, compared to K=1, the coupling loss of K=10 with downtilt of 102 degrees is lower in lower coupling loss region but larger in higher coupling loss region for both geographical and radio distance based wrapping methods. K=10 with downtilt of 102 degrees always achieves better geometry than K=1.

Observation 4: The geometry difference between these two wrapping methods is larger in 3D UMi scenario than in 3D UMa scenario.
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Appendix
Table 1.simulation assumptions
	Parameter
	Case A (K=10, M=10) 
Case B (K=1, M=1)

	Carrier freq
	2GHz

	Downtilt
	1020

	HPBW (vertical)
	650

	HPBW(azimuth)
	650

	FTBR (vertical)
	30dB

	FTBR (azimuth)
	30dB

	Antenna gain
	8dBi

	BS height
	25m (3D-UMa), 10m (3D-UMi)

	Transmit power
	46 dBm (3D-UMa), 41 dBm (3D-UMi)

	Minimum dist between UE-eNB
	35m (3D-UMa), 10m (3D-UMi)

	Noise figure
	9 dB

	UE Drop
	Drop 80% indoor UEs in buildings w/ [4, 8] floors and 20% outdoor UEs at 1.5m.  

	In car penetration loss
	0dB

	Indoor penetration loss
	20+0.5*d_in

	Handover margin
	0dB

	Wrapping around 
	Radio distance based

Geographical distance based

















