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Introduction
In RAN1#75 meeting, most of open issues on fast fading channel modelling were concluded for 3D-UMa and UMi [1] and updated in current version of TR 36.873 [2]. Also in RAN1#76 meeting, some more details of calibration are clarified[3], in this contribution, initial simulation results are given for Phase 2 calibration of 3D channel modeling.
Simulation assumptions
The main simulation assumptions are listed in Table A1, and the current version of TR 36.873 [2] is adopted in channel generation. And the conclusion of RAN1#74bis meeting descripts the more details of phase 2 calibration:
· 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
· Additional details 
· Dimension of the channel matrix: 
· 2 x (number of BS antenna ports)
· Singular value calculation
· Derived with channel matrices where antenna gain is applied but PL and shadowing are not modeled, 
· Singular values are calculated on a per PRB basis by 
· eig(∑HHH)/N , where the summation is across the PRB and N is number of subcarriers in the PRB
For these metrics, the following definitions are adopted.
· Wideband SINR: The wideband SINR equals the radio of RSRP from CRS port 0 of serving cell over the sum of RSRPs from CRS port 0 of all the other cells and noise power.
· ZSD and ZSA: Two kinds of ZSD and ZSA are produced, including “Stat.” and “Step 4”. “Stat.” denotes the angle spreads obtained according to the equation in [4]. And “Step 4” denotes the generated correlated large scale parameters in step 4.
· Max/Min eignvalue: The eignvalues are computed by eig(∑HHH)/N , where the summation is across the PRB and N is number of subcarriers in the PRB [5]. While antenna gain is applied but PL and shadowing are not modelled for channel matrices.
Simulation results
Figure 1~Figure 5 are the simulation results for wideband SINR, ZSD, ZSA, max eignvalue, min eignvalue, and the ratio of max eignvalue over min eignvalue, respectively. From these figures, it can be observed that the wrapping method has visible impact on all metrics of Phase 2 calibration. 
From Figure 2 and Figure 3, though the distribution of “Stat.” and the corresponding “Step 4” are much closed to each other, it can be clearly seen that two curves are not aligned; if companies obtain CDF of ZSD and ZSA at different points there is risk of misalignment of simulation results. We think the CDF curves of ZSD and ZSA should be obtained after step 7.
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[bookmark: _Ref378499243]Figure 1: CDF of wideband SINR
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Figure 4: CDF of eignvalues
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Figure 5: CDF of eignvalues ratio
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Appendix
Table A1: Simulation Assumptions
	
	Phase-2 calibration

	Scenarios
	3D-UMa, 3D-UMi

	BS antenna configurations
	Config 1: K=1, M=2, N=2, ULA, 0.5λ H/V  spacing
Config 2: K=M=10, N=2, X-pol (+/-45), 0.5λ H/V, θetilt = 12 degrees

	MS antenna configurations
	Config 1:2 Rx ULA 0.5λ H  spacing
Config 1: 2Rx X-pol (0/+90)

	System bandwidth
	10MHz (50RBs) 

	UE attachment 
	Based on RSRP (formula) from CRS port 0

	Carrier Frequency 
	2GHz 

	Number of UEs per cell 
	10

	UE distribution 
	Follows 36.873 3D-UMa, 3D-UMi

	Polarized antenna modeling
	R1-136021 (yellow part)

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1

	Wrapping method
	1) Geographical distance based (baseline)
2) Radio distance based

	Cluster elimination step 6
	scaling factor not changed after cluster elimination

	Handover margin (for calibration)
	0 dB
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