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8.4
Channel Model validation results

8.4.1 
Scope

Clauses 8.4.2-6 contain the validation results of channel models defined in Clause 8.2 for companies using methods as described in Clauses 6.3.1.1 , 6.3.1.2 and 6.3.1.3.  These results are based on three different types of channel emulators and setup vendors, and all three sets of results are included here for comparison.

8.4.2
Power Delay Profile (PDP)
The power delay profiles of the channel models specified in Clause 8.2 have been measured according to the procedures in 8.3.2.1.  Figure 8.4.1-1 below illustrates the measured results for Band 13 for both channel emulators.
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Figure 8.4.2-1: For Band 13, SCMe UMa (a) and SCMe UMi (b) PDP verification measurement for channel emulator A; SCMe UMa (c) and SCMe UMi (d) PDP verification measurement for channel emulator B
Table 8.4.2-1 below summarizes the PDP verification results.

Table 8.4.2-1: Summary of PDP verification results at Band 13 for both channel emulator vendors

	SCMe UMa
	Channel Emulator A
	Channel Emulator B

	Cluster
	Simulated Power

 (dB)
	Measured Power

 (dB)
	Delta
	Simulated Power

 (dB)
	Measured Power

 (dB)
	Delta

	1
	0
	0
	0
	 0
	 0
	0 

	2
	-1.8
	-1.9
	-0.1
	 -1.7
	 -1.6
	+0.1 

	3
	-2.4
	-2.45
	-0.05
	 -2.2
	 -2.25
	 -0.05

	4
	-5.35
	-5.35
	0
	 -5.2
	 -5.35
	 -0.15

	5
	-9.2
	-9.2
	0
	 -9.1
	 -9.25
	 -0.15

	6
	-12.6
	-12.6
	0
	 -12.5
	 -12.6
	 -0.1

	SCMe UMi
	Channel Emulator A
	Channel Emulator B

	Cluster
	Simulated Power

 (dB)
	Measured Power

 (dB)
	Delta
	Simulated Power

 (dB)
	Measured Power

 (dB)
	Delta

	1
	0
	0
	0
	 0
	 0
	0 

	2
	-3.09
	-3.09
	0
	 -2.7
	 -2.75
	 -0.05

	3
	-1.33
	-1.85
	-0.52
	 -1.3
	 -1.35
	 -0.05

	4
	-4.54
	-4.52
	+0.02
	 -4.3
	 -4.35
	 -0.05

	5
	-6.17
	-6.41
	-0.24
	 -6.0
	 -5.95
	+0.05 

	6
	-8.76
	-8.9
	-0.14
	 -8.4
	 -8.45
	-0.05 


The results for the RTS method with geometric implementation are shown in Figures 8.4.2-2:
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Figure 8.4.2-2: For Band 13, SCMe UMa and UMi PDP verification measurement
 for the RTS method with geometric implementation
The results for the RTS method with correlation implementation (Jake’s Doppler spectrum) are shown in Figures 8.4.2-3:
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Figure 8.4.2-3: For Band 13, SCMe UMa and UMi PDP verification measurement
 for the RTS method with correlation implementation (Jake's Doppler spectrum)
The summarized results can be found in Tables 8.4.2-2 and 8.4.2-3:

Table 8.4.2-2: Summary of PDP verification results at Band 13 for the RTS method with geometric implementation
	SCME Urban Macro

	Cluster
	Delay (ns)
	Power (dB)

	
	Theory
	Measured
	Delta (ns)
	Theory
	Measured
	Delta (dB)

	1
	0
	0
	0
	0
	0
	0

	2
	255
	256
	1
	-1.7
	-2
	-0.3

	3
	360
	360
	0
	-2.2
	-2.2
	0

	4
	1040
	1040
	0
	-5.2
	-5.2
	0

	5
	2730
	2728
	-2
	-9.1
	-9.4
	-0.3

	6
	4600
	4600
	0
	-12.5
	-12.5
	0

	SCME Urban Micro

	Cluster
	Delay (ns)
	Power (dB)

	
	Theory
	Measured
	Delta (ns)
	Theory
	Measured
	Delta (dB)

	1
	0
	0
	0
	0
	0
	0

	2
	205
	208
	3
	-2.7
	-2.6
	0.1

	3
	285
	288
	3
	-1.3
	-1.2
	0.1

	4
	660
	664
	4
	-4.3
	-4.5
	-0.2

	5
	805
	808
	3
	-6
	-6.1
	-0.1

	6
	925
	928
	3
	-8.4
	-8.3
	0.1


Table 8.4.2-3: Summary of PDP verification results at Band 13 for the RTS method  with correlation implementation (Jake's Doppler spectrum)
	SCME Urban Macro

	Cluster
	Delay (ns)
	Power (dB)

	
	Theory
	Measured
	Delta (ns)
	Theory
	Measured
	Delta (dB)

	1
	0
	0
	0
	0
	0
	0

	2
	255
	256
	1
	-1.7
	-1.6
	0.1

	3
	360
	360
	0
	-2.2
	-2.1
	0.1

	4
	1040
	1040
	0
	-5.2
	-5.2
	0

	5
	2730
	2728
	-2
	-9.1
	-9.7
	-0.6

	6
	4600
	4600
	0
	-12.5
	-12.3
	0.2

	SCME Urban Micro

	Cluster
	Delay (ns)
	Power (dB)

	
	Theory
	Measured
	Delta (ns)
	Theory
	Measured
	Delta (dB)

	1
	0
	0
	0
	0
	0
	0

	2
	205
	208
	3
	-2.7
	-2.9
	0.2

	3
	285
	288
	3
	-1.3
	-1.4
	-0.1

	4
	660
	664
	4
	-4.3
	-4.9
	-0.6

	5
	805
	808
	3
	-6
	-6
	0

	6
	925
	928
	3
	-8.4
	-8.3
	0.1


8.4.3.
Doppler / Temporal Correlation

The Doppler spread and temporal correlation of the channel models defined in clause 8.2 have been characterized according to clause 8.3.2.2.  Figure 8.4.3-1 below illustrates the measured results for Band 13.
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Figure 8.4.3-1: For Band 13, temporal correlation measurements of SCMe UMa (a) and SCMe UMi (b) 
emulated by channel emulator A; SCMe UMa (c) and SCMe UMi (d) with channel emulator B,
 both for Band 13
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Figure 8.4.3-3: Void
The temporal correlation results for the RTS method using the geometric implementation are shown in Figure 8.4.3-4:
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Figure 8.4.3-4: Band 13 temporal correlation measurements of SCMe UMa and UMi
 for the RTS method with geometric implementation
The temporal correlation results for the radiated two-stage method using correlation implementation of SCME (Jake's Doppler spectrum) are shown in Figure 8.4.3-5:
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Figure 8.4.3-5: Band 13 Temporal correlation measurements for the radiated two-stage method using correlation implementation of SCME UMa and UMi with with correlation implementation (Jake's Doppler spectrum)
8.4.4
Spatial correlation

The spatial correlation properties of the channel models defined in clause 8.2 have been characterized according to clause 8.3.2.3. Figure 8.4.4-1 below illustrates the measured results for Band 13. 
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Figure 8.4.4-1: For Band 13 spatial correlation measurements of SCMe UMa (a) and SCMe UMi (b) emulated by channel emulator A; SCMe UMa (c) and SCMe UMi (d) with channel emulator B, both for Band 13
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Figure 8.4.4-3: Void
The spatial correlation results for the RTS method using correlation implementation of SCME (Jake's Doppler spectrum) are shown in Figure 8.4.4-4.
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Figure 8.4.4-4: Band 13 spatial correlation measurements for the radiated two-stage method using correlation implementation of SCME UMa and UMi (Jake's Doppler spectrum)
The spatial correlation results for the RTS method using geometric implementation of SCME are shown in Figure 8.4.4-5.
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Figure 8.4.4-5: Band 13 spatial correlation measurements for the RTS method using geometric implementation of SCME UMa and UMi

8.4.5
Cross polarization

The cross polarization properties of the channel models defined in clause 8.2 have been characterized according to clause 8.3.2.3.  The measured results shown in Table 8.4.5-1 below are reported considering the antenna gain difference of the reference antennas.

Table 8.4.5-1: Summary of cross polarization verification results for Band 13

	
	Channel emulator A
	Channel emulator B

	
	SCMe UMi
	SCMe UMa
	SCMe UMi
	SCMe UMa

	Target
	0.83 dB
	8.13 dB
	To be added (Note)
	To be added (Note)

	Measurement considering 
antenna gain difference
	2.0 dB
	9.0 dB
	To be added (Note)
	To be added (Note)

	Deviation
	1.2dB
	0.9dB
	To be added (Note)
	To be added (Note)

	NOTE:
XPR values for channel emulator B will be added at a later stage.



The cross-polarization results for the RTSmethod using geometric implementation of SCME are shown in Table 8.4.5.2:

Table 8.4.5-2: Summary of cross polarization verification results for Band 13 with geometric implementation
	Channel model
	
	
	V/H ratio
	Theory
	Deviation

	UMa MC
	
	
	8.1
	8.13
	0.03

	UMi MC
	
	
	0.8
	0.83
	0.03


The cross-polarization results for the RTS method using correlation implementation of SCME (Jake's Doppler spectrum) are shown in Table 8.4.5.3:

Table 8.4.5-3: Summary of cross polarization verification results for Band 13 with correlation implementation (Jake’s Doppler spectrum)
	Channel model
	V/H ratio
	Theory
	Deviation

	UMa
	7.9
	8.13
	-0.23

	UMi
	0.8
	0.83
	-0.03


8.4.6
Summary

The summary of the channel model validation activity is provided in Table 8.4.6-1 below.

Table 8.4.6-1: Summary of channel model validation results

	Item
	Parameter
	Result
	Tolerances
	Comments

	1
	Power delay profile
	See 8.4.2
	FFS (Note)
	

	2
	Doppler / Temporal Correlation
	See 8.4.3
	FFS (Note)
	

	3
	Spatial Correlation
	See 8.4.4
	FFS (Note)
	

	4
	Cross Polarization
	See 8.4.5
	FFS (Note)
	

	NOTE:
Further investigation of channel model validation metrics and their corresponding tolerances is on-going within the framework of measurement uncertainty budget development


8.5
Channel Model emulation of the Base Station antenna pattern configuration

Editor's Note: To include the agreed X-polarized method. Any additional approach would need to be clearly specified.

The emulated BS antennas to be used for all emulation of the channel models defined in subclause 8.2 shall be assumed to be dual polarized equal power elements with a fixed 0λ separation, 45 degrees slanted.

The slant 45 degree antenna is an "X" configuration and is modelled as an ideal dipole with isotropic gain and subject to a foreshortening of the slanted radiating element, which is observed to vary as a function of the path angle of departure.  This foreshortening with AoD is a typical slanted dipole behaviour and is a source of power variation in the channel model.  The effective antenna pattern for this antenna is illustrated in Figure 8.5-1.
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Figure 8.5-1, X antenna gain assumption (a) Linear gain (b) dB gain
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