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1.
Introduction

During the course of the MIMO OTA Work Item [1], the group has been recording its findings in TR 37.977 [2].  During the RAN4 #66bis meeting a Way Forward was approved that defined the necessary steps toward the WI completion [3].  In order to fulfil the channel model verification requirement, the results and corresponding text proposal are submitted for approval in this paper.  Intel reported these results in a discussion paper during the RAN4 #65 meeting [4].
2.
Discussion

The text proposal in Section 4 collates relevant results previously submitted in [4] and [6].  We must note here that the VNA span settings for the power delay profile verification had been changed to 40 MHz due to a practical limitation of the bandwidth of the channel emulator.  Furthermore, the temporal autocorrelation results in Figure 8.3.2.2-1 of TR 37.977 Version 0.5.0 [2] have been corrected in an accompanying text proposal in [5].
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4.
Text Proposal

<< unchanged sections omitted >>
8.3.3
Reporting
Additionally, the results should be summarized in the following table:
Table 8.3.3-1: Table template for reporting validation results.
	Item
	Parameter
	Result
	Tolerances
	Comments

	1
	Power delay profile
	
	
	

	2
	Doppler / Temporal Correlation
	
	
	

	3
	Spatial Correlation
	
	
	

	4. 
	Cross Polarization
	
	
	


Note: The exact tolerances are for further study.

8.4
Channel Model Validation Results

8.4.1 Scope
Sections 8.4.2-6 contain the validation results of channel models defined in Section 8.2 for companies using methods as described in Sections 6.3.1.1 and 6.3.1.2.  These results are based on two different types of channel emulators and setup vendors, and both sets of results are included here for comparison.
8.4.2.
Power Delay Profile

The power delay profiles of the channel models specified in Section 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 XIII for both channel emulators.
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Figure 8.4.2-1: For band XIII, 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 XIII 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
	-1.6
	-2.2
	-0.6
	 -1.7
	 -1.6
	+0.1 

	3
	-2.5
	-2.7
	-0.2
	 -2.2
	 -2.25
	 -0.05

	4
	-5.2
	-5.9
	-0.7
	 -5.2
	 -5.35
	 -0.15

	5
	-9.5
	-10.1
	-0.6
	 -9.1
	 -9.25
	 -0.15

	6
	-11.5
	-11.6
	-0.1
	 -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
	-2.2
	-2.2
	0
	 -2.7
	 -2.75
	 -0.05

	3
	-0.4
	-0.7
	-0.3
	 -1.3
	 -1.35
	 -0.05

	4
	-3.7
	-3.8
	-0.1
	 -4.3
	 -4.35
	 -0.05

	5
	-5.4
	-5.5
	0.1
	 -6.0
	 -5.95
	+0.05 

	6
	-8.4
	-8.4
	0
	 -8.4
	 -8.45
	-0.05 


8.4.3.
Doppler / Temporal Correlation

The Doppler spread and temporal correlation of the channel models defined in Section 8.2 have been characterized according to Section 8.3.2.2.  Figure 8.4.3-1 below illustrates the measured results for Band XIII.
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Figure 8.4.3-1: 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 XIII
8.4.4.
Spatial Correlation

The spatial correlation properties of the channel models defined in Section 8.2 have been characterized according to Section 8.3.2.3.  Figure 8.4.4-1 below illustrates the measured results for Band XIII. 
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Figure 8.4.4-1: 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 XIII
8.4.5.
Cross Polarization

The cross polarization properties of the channel models defined in Section 8.2 have been characterized according to Section 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 XIII
	
	Channel emulator A
	Channel emulator B

	
	SCMe UMi
	SCMe UMa
	SCMe UMi
	SCMe UMa

	Target
	0.83 dB
	8.13 dB
	TBA(1)
	TBA(1)

	Measurement considering antenna gain difference
	2.0 dB
	9.0 dB
	TBA(1)
	TBA(1)

	Deviation
	1.2dB
	0.9dB
	TBA(1)
	TBA(1)


Note 1: XPR values for channel emulator B will be added at a later stage.
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
	FFS1
	

	2
	Doppler / Temporal Correlation
	See 8.4.3
	FFS1
	

	3
	Spatial Correlation
	See 8.4.4
	FFS1
	

	4. 
	Cross Polarization
	See 8.4.5
	FFS1
	


Note 1:
Further investigation of channel model validation metrics and their corresponding tolerances is ongoing within the framework of measurement uncertainty budget development
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