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1. Introduction 
This contribution presents some measurement results on the MIMO channel validation in multi probe anechoic chamber, including the validation results on the PDP, Doppler and Cross-polarization of the SCME UMI and UMA channels.
2. Measurement Procedure
In this contribution, we performed the validation for the PDP, Doppler and Cross-polarization of the SCME UMI and UMA channels. 
2.1 Conducted Validation Procedure

We have performed conducted channel model validation on the Cross-polarization. The conducted validation on PDP and Doppler is still running, and the corresponding results will be presented in further contributions.
2.1.1 Cross Polarization Validation Procedure

We connect the channel emulator input port with the VNA port 1, connect each of the channel emulator eight output ports with the VNA port 2 in sequence, and measure the output power of each output port. Then sum the output powers from the ports corresponding to the vertical polarization to obtain the output V component of channel emulator, and obtain the H component using the same approach.
2.2 OTA Validation Procedure
2.2.1 PDP Validation Procedure
In the PDP validation, refer to R4-125013.
2.2.2 Doppler Validation Procedure

In the Doppler validation, refer to R4-125013.
2.2.3 Cross Polarization Validation Procedure
In the cross polarization validation, refer to R4-125013.
3. Results
3.1 PDP Validation Results
In the PDP validation experiment, the PDP of the generated UMA channel is not corresponding very well with the especially the power of the 6th cluster compare to the theoretical values. We expect to do more investigation on conducted measurement to check the issue and replay the OTA validation again.

3.2 Doppler/Time Correlation Validation Results
Refer to R4-125013, the performance is good. 
Table 4.2.1 Doppler Spectrum Spread Measurement Result (OTA measurement)
	
	Frequency

[MHz]
	MS Speed

[kph]
	Theoretical Maximum Spectrum Spread [Hz]
	Measured Maximum Spectrum Spread [Hz]
	Delta [Hz]

	Band 7
	2655
	100
	245.8
	250
	4.2

	Band 13
	751
	
	69.5
	70
	0.5


3.3 Cross-polarization Validation Results 
The conducted cross-polarization validation is performed with single cluster UMA channels, for band 13, and the OTA cross-polarization validation is performed with single cluster UMI and UMA channels, for band 13. The conducted and OTA validation results are respectively summarized in Table 4.3.1 and Table 4.3.2.
3.3.1 OTA Cross-polarization Validation Results 
Table 4.3.1 Cross-polarization Measurement Results with Single Cluster Model (OTA Measurement)
	Channel model
	Measured Result [dB]
	Calculated V/H ratio [dB] *note1
	Calibrated V/H ratio [dB] *note2
	Theoretical V/H ratio [dB]
	Delta [dB] *note3

	
	V
	H-1 *note1
	H-2 *note1
	
	
	
	

	UMI
	-9.11
	-9.08
	-13.14
	-1.47
	-1.41
	0.83
	-2.24

	UMA
	-8.25
	-14.51
	-17.69
	4.55
	5.52
	8.13
	-2.61


*note 1: H-1 and H-2 respectively denote the power measured by a horizontal sleeve dipole in two orthogonal positions. The “Calculated V/H ratio” then is calculated as follows. First add the H-1 and H-2 linearly to obtain the total horizontal component power, and then compute the difference between the vertical and horizontal component.

*note2: The calibration on the V/H ratio is done as follows. We generate a vertical-only polarized signal in the chamber, and measure the vertical and horizontal component power in the chamber using the same dipole that used in the channel validation. It shows that there exists horizontal polarized component in the chamber, whose power is only 14dB lower than that of vertical component. This result means that there exists cross-polarization in our measurement system, which will affect the validation measurement.

Use PV and PH to denote the actual power of the vertical and horizontal component in the chamber when performing the channel validation. Then the actual V/H ratio then is PV/PH. However, due to the cross-polarization in the measurement system as described above, our measured power using vertical-positioned and horizontal-positioned dipole is,

PV-m = PV + PH/101.4,    PH-m = PH + PV/101.4         (1)

The “Calculated V/H ratio” then is PV-m/PH-m.

Based on the above equation, we have that
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Therefore, to obtain the actual V/H ratio, the following calibration should be carried out,
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*note3: The delta is the difference between the calculated V/H ratio and the expected V/H ratio.

From the OTA results in Table 4.3.1, it seems that the measured V/H ratio is about 2.5dB lower than the expected value, and the differences under UMI and UMA channels are almost the same. This difference may come from the channel emulator output calibration, but needs more investigation.

3.3.2 Conducted Cross-polarization Validation Results 
In order to figure out the issue which 2.5dB lower than the expected value. We’d done some conducted measurement for more validation. 

From the conducted results in Table 4.3.2, the cross polarization simulated by the channel emulator corresponds well with the theoretical results. 

Table 4.3.2 Cross-polarization Measurement Results with Single Cluster Model (Conducted Measurement)
	Channel model
	Measured Result [dB]
	Theoretical V/H [dB]
	Delta [dB]

	
	V
	H
	V/H
	
	

	UMA
	-6.44
	-15.03
	8.59
	8.13
	0.46


4. SNR results feedback and discussion. 
Refer to meeting minus of R4-125976. Figure 3.2.2.7 and figure 3.2.1.7 have some concerns that need more clarification.  Basically, there are two SNR implications that in anechoic chamber. In our implication and our understanding, all AWGN of probes are different, that means SNR is define by probe side. In DUT test volume, different directions have same SNR value. Due to AWGN level is much higher than the DUT noise, so only correlation and gain imbalance parameters will be considered. Without antenna gain influence, good antenna and normal antenna is very close to each other. 
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