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1 Introduction 
The antenna configurations and performance metrics for phase 2 calibration were discussed, and a presented WF [1] was agreed in RAN1#74bis with the following assumptions:

· 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
In this contribution, we provide the initial simulation results for Phase-2 calibration in UMa and UMi scenarios. 
2 Simulation Results

The simulation assumptions follow the agreements in previous RAN1 meetings [2]. Since some of the elevation related parameters, like ZOD/ZOA spread, cluster ZSD/ZSA, are yet to be determined, we chose to use these parameters from WINNER+ model [3] in our simulations. The remaining parameters were determined according to the latest assumptions captured in previous RAN1 meetings [4]. We present the results of CDFs of ESD and ESA, average wideband SINR before receiver, and singular value distributions of channel matrices for UMa and UMi channel models. Two antenna configurations evaluated here are indicated below:

· 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, θtilt = 12 degrees

2.1 Elevation spread of departure/arrival angles
In section 2.1, we investigate the elevation spread of LOS/NLOS departure and arrival angles for UMi and UMa scenarios. Note that the results only consider outdoor UEs. The results are shown in Figure 1 and Figure 2. 
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Figure 1. Elevation spread of departure angle for LOS/NLOS UMa/UMi
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Figure 2. Elevation spread of arrival angle for LOS/NLOS UMa/UMi
2.2 Wideband SINR

In section 2.2, the results of average wideband SINR before receiver (i.e. Geometry) are provided in Figure 3.

[image: image3]
Figure 3. Average wideband SINR CDF (Geometry) for UMa/UMi

2.3 Singular value of channel matrix H
In section 2.3, we provided the channel matrices result in terms of singular value where antenna gain is applied but PL and shadowing are not modeled. The results include largest (1st) singular value, smallest (2nd) singular value, and the ratio between the largest singular value and the smallest singular value in PRBs at t=0.The singular values are calculated on a per PRB basis by averaging the eigenvalue of  ∑HHH.
· Largest (1st) singular value 
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Figure 4. Largest singular value of channel matrix for UMa/UMi

· Smallest (2nd) singular value
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Figure 5. Smallest singular value of channel matrix for UMa/UMi

· Ratio between the largest singular value and the smallest singular value
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Figure 6. Ratio between the largest and smallest singular value of channel matrix for UMa/UMi

3 Conclusion

In this contribution, we provide the phase 2 calibration results of 3D channel model for UMi and UMa scenarios. The results should be updated according to further agreements on the next stage calibration assumptions.
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Appendix
Table 1 Elevation related assumptions for step 7
	Scenarios
	UMi
	UMa

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

	ZoD spread (σZSD) log10([(])
	ZSD
	0.40
	0.60
	0.88
	0.70
	0.90
	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

	Cluster ZSD
	3
	3
	3
	3
	3
	3

	Cluster ZSA
	7
	7
	3
	7
	7
	3

	ZOD Offset ([(])
	ZSD-offset
	0
	0
	0
	0
	0
	0

	
	(ZSD-offset
	0
	0
	0
	0
	0
	0


Table 2 Scaling factors assumptions for Laplacian PAS for step 7
	# cluster
	4
	5
	8
	10
	11
	12
	14
	15
	16
	19
	20

	C
	TBD
	TBD
	TBD
	TBD
	TBD
	1.146
	TBD
	1.434
	TBD
	1.501
	1.518
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