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1. Introduction
In RAN1#74b meeting, more details of 3D channel model calibration of second phase were discussed [1].  Phase 2 calibration details are listed as follows:
· Phase 2 calibration details

· BS antenna configuration:

· Config 1: K=1, M=2, N=2, ULA, 0.5λ H/V  spacing

· Config 2: K=M=10, N=2, X-pol, 0.5λ H/V spacing with the antenna weights in the working assumption with θtilt = 12 degrees

· MS antenna configuration: 2 antennas with the same pol as BS

· System bandwidth: 10 MHz

· The following metrics for the serving cell are calibrated for each antenna configuration (collected over multiple runs)

· CDFs of ESD and ESA

· CDF of average wideband SINR before receiver (i.e., geometry) 

· CDF of largest (1st) singular value in PRBs at t=0

· CDF of smallest (2nd) singular value in PRBs at t=0

· CDF of the ratio between the largest singular value and the smallest singular value in PRBs at t=0
In RAN1#74bis meeting,  a way forward of generation of EOA and EOD were discussed[2].  The working assumption/agreements regarding EOA and EOD were made as follows:
· For EOD

· PAS step: 
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· Generation of EOD: 
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· Xn~ uniform distribution to the discrete set of {1,–1}

· Yn ~ N(0,σEoD/7)

· W ~ N(0, σEoD-offset)
· For EOA
· PAS step: 
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· Generation of EOA: 
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· Xn~ uniform distribution to the discrete set of {1,–1}

· Yn ~ N(0,σEoA/7)

· 
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zenith for indoor users, LOS EOA for outdoor UEs

In this contribution, we provide some phase 2 calibration results of 3D channel model based on these agreements.  
2. Initial phase 2 calibration results of 3D channel model 
The antenna modeling, pathloss model, LOS probabilities model and fast fading model are based on the agreements made in [3,4]. The system level simulation parameters can be seen in appendix 1. In the following two sub-sections, we provide the simulation results as follows

· CDF of average wideband SINR before receiver (i.e., geometry) 

· CDF of largest (1st) and smallest (2nd)  singular value  and the ratio between the largest and the smallest singular value in PRBs at t=0 
2.1 CDF of geometry
In this section, we provide the simulation result about the CDF of average wideband SINR before receiver (i.e., geometry). Figure 1 and figure 2 show the UE geometry under UMI and UMA scenarios respectively. It can be observed from the results that antenna configurations affect the SINR distribution.  Better geometry is observed for config 2.  Config 2 has more elements in the vertical domain which provides better beamforming and less inter-cell interference.  
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Figure 1.  Geometry with different config of  UMI        Figure 2.  Geometry with different config of UMA
2.2 CDF of singular value
In this section, we provide the CDF results of singular values of 3D channel.  Figure 3(a) and figure 4(a) show  CDF of largest (1st) singular value and smallest (2nd) singular value  in PRBs at t=0  under UMI and UMA scenarios respectively. Figure 3(b) and figure 4(b) show CDF of the ratio between the largest singular value and the smallest singular value in PRBs at t=0  under UMI and UMA scenarios respectively.
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(a) largest and smallest singular value                          (b) ratio between of largest and smallest singular value
Figures 3  CDF curves of singular value of the 3D-UMI channel with Config 1 and Config [image: image10.emf]0 10 20 30 40 50 60
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(a) largest and smallest singular value                          (b) ratio between of largest and smallest singular value
Figure 4  CDF curves of singular value of the 3D-UMA channel with Config 1 and Config 2
It can be observed  from figures 3 and figures 4 that the config 2 has smaller ratio between the largest singular value and the smallest singular value.  This is due to cross-polarized antenna property for Config 2 which is less correlated.  Therefore, the two singular values are closer. 

3 Conclusion
In this contribution, we provide initial phase 2 calibration results of 3D channel model.   The following metrics for the serving cell are provide for antenna configurations 1 and 2:
· CDF of average wideband SINR before receiver (i.e., geometry) 

· CDF of largest (1st) singular value in PRBs at t=0

· CDF of smallest (2nd) singular value in PRBs at t=0

· CDF of the ratio between the largest singular value and the smallest singular value in PRBs at t=0
Further calibration results (e.g. CDFs of ESD and ESA) will be provided once more consensus is reached for fast fading model.
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Appendix 1：

Table 1 System level simulation parameters
	Parameters
	Config 1
	Config 2

	eNB antenna configuration
	K =1,M=2,N=2,ULA
|  |

|  |
	K ==M=10,N=2,X-POL
X  X

	UE antenna configuration
	N =2

|  |
	N=1
X

	eNB antenna pattern (azimuth)（2D channel）
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	eNB antenna pattern (elevation) （2D channel）
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	Combining method in 3D antenna pattern
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where,
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where ,
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	Down tilting
	102°
	102°

	Antenna modeling
	Element based antenna pattern
	Element based antenna pattern

	horizontal antenna spacing
	0.5λ
	0.5λ

	Vertical antenna spacing
	0.5λ
	0.5λ

	UE antenna pattern
	Omnidirectional
	Omnidirectional

	Macro eNB antenna height
	UMA：25m

UMI：10m
	UMA：25m

UMI：10m

	UE antenna height
	Outdoor UE :1.5m

               Indoor UE: ((N-1)*3+1.5)m

where N is the floor number
	Outdoor UE :1.5m

               Indoor UE: ((N-1)*3+1.5)m

where N is the floor number

	Channel model
	UMI/UMA
	UMI/UMA

	eNB TX power 
	   UMA: 46dBm

   UMI: 41dBm
	   UMA: 46dBm

   UMI: 41dBm

	UE distribution
	Randomly and uniformly distributed in azimuth domain and also in elevation domain for indoor scenario
	Randomly and uniformly distributed in azimuth domain and also in elevation domain for indoor scenario

	Number of UE per NB 
	10
	10

	Fraction of indoor UE
	80%
	80%

	Number of floor of one building 
	Randomly and uniformly chosen between 4 and 8
	Randomly and uniformly chosen between 4 and 8

	UE speed of interest
	3km/h only in Azimuth domain
	3km/h only in Azimuth domain

	eNB noise figure
	5 dB
	5 dB

	UE noise figure
	7 dB
	7 dB

	UE antenna gain
	0 dBi
	0 dBi

	Thermal noise level
	-174 dBm/Hz
	-174 dBm/Hz
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