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1. Introduction
This paper compares the SCME channel validation of both correlation and geometry-based models using Agilent’s simulation software SystemVUE. Also, the channel model is validated ten times with different initial phases in order to assess what is the impact of the random phases on the channel properties.
The channel properties compared are:

· PDP

· Spatial and temporal correlation at the receiver

· Cross-polarization

· Channel condition number

2. Experiment results
2.1. Simulation parameters
A set of ten channel realizations were computed using different initial seeds with SystemVUE. The channel coefficients are generated with the parameters listed in Table 1: 
Table 1: Simulation parameters

	SCM parameters
	Value

	Center frequency
	751 MHz

	Channel models
	SCMe UMa MC/A, UMi MC/A, UMa SC/A, UMi SC/A

	RandomSeed
	1 to 10

	Number of subframes
	20000

	Sampling rate
	50 kHz

	Random phase initializations/realization
	1

	Antenna parameters
	Value

	MsElementPosition
	0.5λ

	MsGainPattern
	Isotropic vertically polarized
Isotropic H/V polarized for cross-polarization

	BsGainPattern
	Isotropic vertically polarized

	BsElementPosition
	0.5λ

	LINK parameters
	Value

	MsVelocity
	30 km/h

	MsDirection
	120 degrees


2.2. PDP

The PDP of the geometry-based model is shown in Figure 1:
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Figure 1: Ten realizations of PDP for the geometry-based implementation
The PDP of the correlation based model is shown in Figure 2.
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Figure 2: 10 realization PDP for correlation implementation
The geometry based model PDP convergence is better than the correlation one. Deviation results are displayed in Table 2:
Table 2: PDP deviation comparison

	Channel model
	Average tap standard deviation (dB)

	
	Correlation model
	Geometry model

	SCME UMa
	0.24
	0.08

	SCME UMa AoA=0
	0.24
	0.02

	SCME UMi
	0.24
	0.09

	SCME UMi AoA=0
	0.24
	0.02


It is further noted that by increasing the simulation time for the correlation-based model to 35 s the average tap standard deviation drops to 0.11 dB and further with longer simulation time. Therefore it can be concluded that the correlation based model takes longer to converge but is otherwise ergodic.

2.3. Temporal correlation

The temporal correlation for the geometry based model is shown in Figure 3:
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Figure 3: 10 realization temporal correlation for geometry implementation

The temporal correlation for the correlation based model is shown in Figure 4:
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Figure 4: 10 realization temporal correlation for correlation implementation
The convergence is quite good for both models. The temporal correlation is the only statistic that achieve different results for geometric and correlation based models.
2.4. Spatial correlation

The correlation is compared for a 0.5λ antenna departure at the receiver. Geometry and correlation model results are displayed together in Figure 5:
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Figure 5: 10 realization spatial correlation at 0.5λ for correlation and geometry implementation
The deviation for geometry and correlation based model is compared in Table 3:
Table 3: Spatial correlation deviation comparison
	Channel model
	Correlation model
	Geometry model

	
	Mean
	Min
	Max
	Std dev.
	Mean
	Min
	Max
	Std dev.

	SCME UMa
	0.59
	0.55
	0.63
	0.03
	0.55
	0.51
	0.60
	0.04

	SCME UMa AoA=0
	0.33
	0.27
	0.37
	0.03
	0.29
	0.15
	0.44
	0.08

	SCME UMi
	0.18
	0.10
	0.21
	0.03
	0.10
	0.05
	0.15
	0.03

	SCME UMi AoA=0
	0.33
	0.27
	0.37
	0.03
	0.30
	0.14
	0.42
	0.09


The deviation is equivalent or close for the MC channels, but the deviation is largest when using the SC geometry-based channel model.
2.5. Cross-polarization

The cross-polarization is found to have an important deviation in between realizations. Correlation and geometry model results are shown in Figure 7:
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Figure 7: 10 realization cross-polarization for geometry and correlation models
The cross-polarization results for the MC and SC models are very close with each other. As for the correlation, the cross-polarization of the correlation based model has less deviation than geometry based model. See deviation comparison in Table 4:
Table 4: Cross-polarization deviation comparison
	Channel model
	Correlation model
	Geometry model

	
	Mean
	Min
	Max
	Std dev.
	Mean
	Min
	Max
	Std dev.

	SCME UMa
	8.15
	8.08
	8.28
	0.07
	8.13
	8.10
	8.15
	0.02

	SCME UMa AoA=0
	8.15
	8.08
	8.28
	0.07
	8.12
	8.11
	8.13
	0.01

	SCME UMi
	0.74
	0.62
	0.88
	0.07
	0.77
	0.71
	0.85
	0.05

	SCME UMi AoA=0
	0.74
	0.62
	0.88
	0.07
	0.73
	0.72
	0.74
	0.01


2.6. Condition number
Figure 8 shows the CDF of the condition numbers for the 10 realizations using both correlation and geometry models:
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Figure 8: Isotropic antennas 10 realization condition number CDF

The average condition number CDF are almost identical for the correlation and geometry models. The geometry implementation has a bigger deviation in the CDF than the correlation model. The deviation statistics are compared in Table 5:
Table 5: Condition number deviation comparison
	Channel model
	Correlation model average
	Geometry model average

	
	Mean
	Min
	Max
	Std dev.
	Mean
	Min
	Max
	Std dev.

	SCME UMa MC
	42.90
	42.48
	43.24
	0.25
	42.73
	41.22
	44.18
	0.75

	SCME UMa SC
	42.99
	42.73
	43.31
	0.17
	43.35
	40.84
	44.74
	1.10

	SCME UMi MC
	12.79
	12.62
	12.90
	0.10
	12.68
	12.31
	13.02
	0.23

	SCME UMi SC
	13.28
	13.00
	13.48
	0.16
	13.63
	12.05
	14.56
	0.84


3. Conclusion

The channel validation implemented in SystemVUE has been validated for both correlation and geometry based models.
It is found that both models achieve similar results for PDP and cross-polarization. The results for spatial correlation and condition number show that the geometric model is non-ergodic with respect to the random seed as discussed in [1], however, once averaging is taken into account, the geometric-based model converges to the same values as the correlation-based model and this should be taken into account in the test setup.

The only difference between the models is in the temporal correlation which for the geometric model is ergodic based on the non-uniform Doppler spectrum defined by the drop parameters. For the correlation model, the Doppler spectrum is generated differently and produces the classic symmetrical U-shaped Jakes spectrum and corresponding pseudo-periodic temporal correlation. 

However, given that both models produce the same long-term average for condition number which is a predictor of channel capacity, it can be concluded that both models present a similar challenge to the DUT receiver. 
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