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1. Introduction
During the RAN1#74b meeting, the working assumptions for cross-correlation matrix of large-scale parameters and shadow fading parameters were made [1-2]. For fast fading modeling, some agreements and working assumptions were achieved for ZSD model and generation of ZoD and ZoA. In this contribution, we update the initial calibration results in our previous contributions [3-4] based on these latest agreements.
2. Simulation results for calibration
In this section, calibration results are given based on available conclusions, which include results for geometry, coupling loss, LoS ZoD, elevation ZoD spread (ZSD) and elevation AoA spread (ZSA), ZoD, ZoA in both UMa and UMi scenarios.
In RAN1#74b meeting, the working assumptions for cross-correlation matrix of large-scale parameters is agreed, which include the correlation for elevation [1-2]. The new correlation matrix is positive definite and its square root can be easily obtained without resorting to the approximate transform algorithm. For the shadowing fading, the parameters in 36.814 [5] for UMa and UMi scenarios are reused. In the cases of 10 elements, 102 electronic tilt is adopted for good geometry performance. The related details of simulation parameters are summarized in the Tab.1 and Tab.2 of Appendix. The CDFs of coupling loss, geometry and LoS ZoD for both UMa and UMi scenarios in the case of single element per port and 10 elements per port are shown in Fig.1-2, respectively. 
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Fig. 1 CDFs of coupling loss and geometry for UMa and UMi scenarios with 1 and 10 elements
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Fig.2 CDFs of LoS ZoD for UMa and UMi scenarios with 1 and 10 elements

For ZSD, its expectation parameter values are related with 2D distance and UE height [6-7]. The details of formula are under discussion for UMa, UMi, Los, NLos scenarios, which may be further determined based on measurement results. In our simulation, the CDF of ZSD and ZSA are firstly given in Fig.3 based on the parameters in Winner model [8] for calibration. The details of expectation and variance are listed in the Tab.2 of Appendix. Based on the simulation results, we can see that range of ZSD and ZSA in UMa scenario are larger than those in UMi scenario. And, the range of ZSD is smaller than that of ZSA. In UMi scenario, 90% ZSD is less than 5 degree.
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Figure 3 CDF of ZSD and ZSA for UMa and UMi scenarios

For both ZoD and ZoA, Laplacian distribution is used for modelling PAS. Number of clusters and number of rays per cluster are reused as in 36.814 [5]. For cluster wise RMS elevation spread of arrival and depart angle (cluster ZSA, ZSD), the parameter values for simulation are used as in Winner model [8]. For both ZoD and ZoA, the range should be 
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. During the simulation, the generated ZoD or ZoA by Laplacian component could not meet this range requirement. There are many methods to solve this problem. In our simulation, the generated ZoD and ZoA are firstly normalized to 
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 operation. If they are less than zero, negative transform is further used to make it in the required range. The details of simulation parameters are listed in Tab.2 of Appendix. The CDF of ZoD and ZoA are shown in Fig.4 based on available agreed channel parameters.
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Figure 4 CDF of ZoD and ZoA for UMa and UMi scenarios

3. Conclusions
In this contribution, we provided our initial simulation results for 3D channel modeling. Statistics of coupling loss, geometry, LoS ZoD, ZSA, ZSD, ZoA, ZoD are provided for the purpose of initial calibration.
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Appendix
Table 1 General simulation parameters
	Scenarios
	UMi
	UMa

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

	ISD
	200m
	500m

	UE number per sector
	10
	10

	UE distribution
(horizontal plane)
	Uniform
	uniform

	UE mobility

(horizontal plane)
	3kmph
	3kmph

	BS antenna height
	10m
	25m

	UE height model
	hUE=3(nfl – 1) + 1.5m

For outdoor UE: nfl =1.
For indoor UE: nfl is uniformly distributed with an average and variation range. 
Average number of floor: 6. Variation range:  [-2 to 2].
	hUE=3(nfl – 1) + 1.5m
For outdoor UE: nfl =1.
For indoor UE: nfl is uniformly distributed with an average and variation range. 
Average number of floor: 6. Variation range:  [-2 to 2]

	Indoor UE fraction
	80%
	80%

	Total BS Tx Power
	41dBm (10MHz)
	46dBm (10MHz)

	Carrier frequency
	2GHz
	2GHz

	Min. UE-eNB 2D distance
	10m
	35m

	Antenna pattern
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Table 2 Parameters for 3D Channel model
	Scenarios
	UMi
	UMa

	
	LOS
	NLOS
	O-to-I
	LOS
	NLOS
	O-to-I

	Delay spread (DS)
log10([s])
	DS
	-7.19
	-6.89
	-6.62
	-7.03
	-6.44
	-6.62

	
	(DS
	0.40
	0.54
	0.32
	0.66
	0.39
	0.32

	AoD spread (σASD) log10([(])
	ASD
	1.20
	1.41
	1.25
	1.15
	1.41
	1.25

	
	(ASD
	0.43
	0.17
	0.42
	0.28
	0.28
	0.42

	AoA spread (σASA) log10([(])
	ASA
	1.75
	1.84
	1.76
	1.81
	1.87
	1.76

	
	(ASA
	0.19
	0.15
	0.16
	0.20
	0.11
	0.16

	ZoD spread (σZSD) log10([(])
	ZSD
	0.4
	0.6
	0.88
	0.7
	0.9
	0.88

	
	(ZSD
	0.2
	0.2
	0.34
	0.2
	0.2
	0.34

	ZoA spread (σZSA) log10([(])
	ZSA
	0.60
	0.88
	1.01
	0.95
	1.26
	1.01

	
	(ZSA
	0.16
	0.16
	0.43
	0.16
	0.16
	0.43

	Shadow fading (SF) [dB]
	SF
	3
	4
	7
	4
	6
	7

	K-factor (K) [dB]
	K
	9
	N/A
	N/A
	9
	N/A
	N/A

	
	K
	5
	N/A
	N/A
	3.5
	N/A
	N/A

	Cross-Correlations 
	ASD vs DS
	0.5
	0
	0.4
	0.4
	0.4
	0.4

	
	ASA vs DS
	0.8
	0.4
	0.4
	0.8
	0.6
	0.4

	
	ASA vs SF
	-0.4
	-0.4
	0
	-0.5
	0
	0

	
	ASD vs SF
	-0.5
	0
	0.2
	-0.5
	-0.6
	0.2

	
	DS   vs SF
	-0.4
	-0.7
	-0.5
	-0.4
	-0.4
	-0.5

	
	ASD vs ASA
	0.4
	0
	0
	0
	0.4
	0

	
	ASD vs 
	-0.2
	N/A
	N/A
	0
	N/A
	N/A

	
	ASA vs 
	-0.3
	N/A
	N/A
	-0.2
	N/A
	N/A

	
	DS vs 
	-0.7
	N/A
	N/A
	-0.4
	N/A
	N/A

	
	SF vs 
	0.5
	N/A
	N/A
	0
	N/A
	N/A

	Cross-Correlations
	ZSD vs SF
	0
	0
	0
	0
	0
	0

	
	ZSA vs SF
	0
	0
	0
	-0.8
	-0.4
	0

	
	ZSD vs K
	0
	N/A
	N/A
	0
	N/A
	N/A

	
	ZSA vs K
	0
	N/A
	N/A
	0
	N/A
	N/A

	
	ZSD vs DS
	0
	-0.5
	-0.6
	-0.2
	-0.5
	-0.6

	
	ZSA vs DS
	0.2
	0
	-0.2
	0
	0
	-0.2

	
	ZSD vs ASD
	0.5
	0.5
	-0.2
	0.5
	0.5
	-0.2

	
	ZSA vs ASD
	0.3
	0.5
	0
	0
	-0.1
	0

	
	ZSD vs ASA
	0
	0
	0
	-0.3
	0
	0

	
	ZSA vs ASA
	0
	0.2
	0.5
	0.4
	0
	0.5

	
	ZSD vs ZSA
	0
	0
	0.5
	0
	0
	0.5

	Delay distribution
	Exp
	Exp
	Exp
	Exp
	Exp
	Exp

	AoD and AoA distribution
	Wrapped Gaussian
	Wrapped Gaussian

	ZoD and ZoA distribution
	Laplacian
	Laplacian

	Delay scaling parameter  r(
	3.2
	3
	2.2
	2.5
	2.3
	2.2

	XPR [dB]
	
	9
	8.0
	9
	8
	7
	9

	
	
	3
	3
	11
	4
	3
	11

	Number of clusters
	12
	19
	12
	12
	20
	12

	Number of rays per cluster
	20
	20
	20
	20
	20
	20

	Cluster ASD
	3
	10
	5
	5
	2
	5

	Cluster ASA
	17
	22
	8
	11
	15
	8

	Cluster ZSD
	3
	3
	3
	3
	3
	3

	Cluster ZSA
	7
	7
	3
	7
	7
	3

	Per cluster shadowing std  [dB]
	3
	3
	4
	3
	3
	4
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