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[bookmark: _Ref352611031]At RAN1#73 meeting, three evaluation cases for 3D channel modeling calibration are agreed as working assumption. The first phase is to calibrate geometry and coupling loss, elevation related parameters (without modeling of fast fading), with K=1 and K=10. 
At RAN1#74 meeting, The following working assumptions were made (except change environment height to a discrete uniform distribution with step size of 3m):
3D-UMI pathloass:




3D-UMA NLOS PL height gain: α = 0.6
UMA LOS probability:






Given an LOS event, probability to determine hE = 1m: 


With probability 1-P(d,hUT), environment height is: 


In this contribution, we give our initial calibration results for the first phase.
[bookmark: _Ref129681832]Evaluation results
Downtilt distribution of UMA and UMI scenarios
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Figure 1 Distribution of dowtilts of UMA and UMI scenarios
From the figure1, we can see that in UMA scenario, the elevation angle between UE and eNB is larger than 90 degree, and 85% UEs are distributed between 90 and 100 degree. And in UMI scenario, the elevation angle between UE and eNodeB, is between 90 degreen, and 80% UEs is distributed between 85 and 100 degree.
Performance of different downtilt values of  
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Figure 2 coupling loss and geometry distribution of UMA scenario (different values)
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Figure 3 coupling loss and geometry distribution of UMI scenario (different values)
From figure 2 and figure 3, we could see that when the downtilt value equals to 102 degrees, the geometry performance is best.
Performance of different vertical antenna element space
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Figure 4 antenna gain of different dv         Figure 5 geometry distribution of different dv(UMA)
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Figure 6 coupling loss and distribution of different dv(UMI)
There is 10dB gain when K=10, compared with K=1, which is the antenna array gain because of the increment of antenna numbers. And the vertical antenna distance of 0.5 lamada is better than 0.8 lamada, because the beam width of half power is larger from the figure 4 shown above.
Antenna modeling

Port based antenna pattern is described as in table A.2.1.1-2 of TR 36.814, the antenna pattern (vertical) for 3 sector cell sites with fixed antenna patterns, 



 = 10,  SLAv = 20 dB
Element based antenna pattern is described as


，3dB=65o, SLAv=30 dB，
[image: port  and element]
Figure 7 port based and element based antenna pattern
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Figure 8 geometry distribution of different antenna modeling method
It can be seen that the main lobes of the two modeling methods match quite well with the major difference being on the side lobes. The difference in the side lobes can have non-negligible impact on the total coupling loss and geometry distribution calculation.
[bookmark: OLE_LINK2][bookmark: OLE_LINK5][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
In this contribution we presented our initial calibration results under the agreed assumptions [1], and have the following observations:
· When the downtilt value  equals to 102 degree, the geometry performance is best.
· There is 10dB gain when K=10 compared with K=1, which is the antenna array gain because of the increment of antenna numbers. And the vertical antenna distance of 0.5 lamada is better than 0.8 lamada, because the beam width of half power is larger.
· For the antenna modeling, we compare the two candidate modeling methodologies, the main lobes of the two modeling methods match quite well with the major difference being on the side lobes. The difference in the side lobes can have non-negligible impact on the total coupling loss and geometry distribution calculation.
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Appendix
Table 1: Simulation assumptions
	
	
	Urban Micro cell with high UE density (3D-UMi)
	Urban Macro cell with high UE density (3D-UMa)

	SECTION-1

	Layout
	
	Hexagonal grid, 19 micro sites,3 sectors per site
	Hexagonal grid, 19 macro sites,3 sectors per site

	UE mobility (movement in horizontal plane)
	
	3kmph
	3kmph

	BS antenna height
	
	10m 
	25m 

	Total BS Tx Power
	
	41/44 dBm for 10/20MHz
	46/49 dBm for 10/20MHz

	Carrier frequency
	
	2 GHz 
	2 GHz 

	Min. UE-eNB 2D distance 
	
	10m [other values FFS] 
	35m

	UE height (hUT) in meters
	general equation
	hUT=3(nfl – 1) + 1.5
	hUT=3(nfl – 1) + 1.5

	
	nfl for outdoor UEs
	1
	1

	
	nfl for indoor UEs
	nfl ~ uniform(1,Nfl) where
Nfl ~ uniform(4,8)
	nfl ~ uniform(1,Nfl) where
Nfl ~ uniform(4,8)

	Indoor UE fraction
	
	80%
	80%

	SECTION-21)

	UE distribution (in x-yplane)
	Outdoor UEs
	uniform in cell 
	uniform in cell 

	
	Indoor UEs
	uniform in cell
	uniform in cell 

	ISD
	
	200m
	500m (FFS: 200m)


1)Assumptions in SECTION-2 are for calibration purposes only in this SI. Assumptions in SECTION-2 are to be revisited for evaluating relative performance of proposed solutions in future SIs
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