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1 Introduction

At RAN1#74 meeting, the remaining issues of large scale parameters were concluded [1] and all the agreements have been captured in TR36.873 [2]. These remaining issues include the LOS probability, effective environment height and NLOS path loss determinations for both 3D UMa and 3D UMi, which are depicted in detail in section 2. Therefore, the phase one calibration can be performed based on the agreed TR. In this paper, the phase one calibration results of 3D channel model considering different antenna port to element mapping (i.e., K=1 and M) are provided in the form of coupling loss, geometry and EOD distribution.  
2 Evaluation assumptions
The details of the assumptions for antenna pattern, LOS probability, effective environment height, path loss, shadow fading and UE dropping assumed in this evaluation are clarified in this section.  

· Antenna pattern

Antenna element horizontal and elevation radiation pattern is defined in [2], and the vertical antenna pattern is derived by applying a DFT based weighting factors on K vertical antenna elements when K is larger than one.  For the vertical antenna pattern, the following two cases are considered:

1) Case A: K=10, vertical antenna element spacing
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, electrical downtilt with 102 degrees respectively.
2) Case B:   K=1 
· LOS probability

· For 3D UMa : 
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where, 
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 is 2D distance.
· For 3D UMi :

    The equation of LOS probability is the same as in TR36.814, in which 2D distance is used.
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· Effective environment height
· For 3D UMa : 
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· For 3D UMi :
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· Path loss equation: 

1) 2D distance is replaced by 3D distance in the equation of LOS/NLOS PL.

2) For LOS PL:
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3) For indoor UEs, the equation for O-to-I is changed to
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· PLtw = 20 dB
· PLin = 0.5 d2D-in, where d2D-in = Uniform (0, 25) 
· 
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 for NLOS is determined as

· For 3D UMa:
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·  For 3D UMi:
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· Shadow fading 

	Shadow fading std[dB]
	LOS
	NLOS
	O-to-I

	3D UMa
	4
	6
	7

	3D UMi
	3
	4
	7


· UE dropping

3D UE distribution, 80% indoor UEs are dropped according to uniform (1, X) floor, 20% outdoor UEs are         fixed with 1.5m height, where X is uniformly selected from [4, 5, 6, 7, 8] floor.

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 that 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 that the percentage of UEs is equal for the 2nd to 4th floor and then reduces with higher floor. As expected, the percentage of UEs 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 larger 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: Coupling loss of 3D UMa                       Fig.6: Geometry of 3D UMa

In Fig.5 and Fig.6, it is observed that the coupling loss with K=10 and downtilt of 102 degrees achieves similar performance as with K=1 in lower coupling loss region and relatively better performance in higher coupling loss region due to the array gain formed by multiple elements. The geometry of K=10 and downtilt with102 degrees has significant gain over K=1. 
Observation 1: For UMa, K=10 with downtilt of 102 degrees has similar coupling loss in lower coupling loss region and better coupling loss in higher coupling loss region. K=10 with downtilt of 102 degrees always achieves better geometry than K=1.
· 3D UMi
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Fig.7: Coupling loss of 3D UMi                        Fig.8: Geometry of 3D UMi
In Fig.7 and Fig.8, it is observed that the coupling loss with K=10 and downtilt of 102 degrees is worse than K=1 in lower coupling loss region. As shown in Fig.4, the EOD of a majority of UEs in 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 worse than K=1. But UEs towards 102 degrees experience larger antenna gain than with K=1, which explains the gain of K=10 over K=1 in higher coupling loss region. The geometry of K=10 and downtilt of 102 degrees has significant gain over K=1.
Observation 2: For UMi, K=10 with downtilt of 102 degrees has worse coupling loss in lower coupling loss region but better coupling loss in higher coupling loss region. K=10 with downtilt of 102 degrees always achieves better geometry than K=1.

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 UMa, K=10 with downtilt of 102 degrees has similar coupling loss in lower coupling loss region and better coupling loss in higher coupling loss region. K=10 with downtilt of 102 degrees always achieves better geometry than K=1.

Observation 2: For UMi, K=10 with downtilt of 102 degrees has worse coupling loss in lower coupling loss region but better coupling loss in higher coupling loss region. K=10 with downtilt of 102 degrees always achieves better geometry than K=1.
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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
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