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1. Introduction
The attached TP to TR 37.977 v0.7.0 proposes corrected target values for the channel model validation plus new target values for the UMa and UMi single cluster channel models.
The reference for the new data comes from R4-134225 and R4-132876.

<Start of changed text>
8.3.2.2
Doppler/Temporal Correlation
This measurement checks the Doppler/temporal correlation.

Method of measurement: 

Sine wave (CW, carrier wave) signal is transmitted from the signal generator. The signal is connected from the signal generator to fading emulator via cables. The fading emulator output signals are connected to power amplifier boxes via cables. The amplified signals are then transferred via cables to the probe antennas. The probe antennas radiate the signals over the air to the test antenna The Doppler spectrum is measured by the spectrum analyzer and the trace is saved.

Signal generator settings:
Table 8.3.2.2-1: Signal generator settings for Doppler/Temporal correlation.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink Center Frequency in 36.508 as required per band

	Output level
	dBm
	-15

	Modulation
	
	OFF


Spectrum analyzer settings:

Table 8.3.2.2-2: Spectrum analyzer settings for Doppler/Temporal correlation.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink Center Frequency in 36.508 as required per band

	Span
	Hz
	4000

	RBW
	Hz
	1

	VBW
	Hz
	1 or use FFT

	Number of points
	
	8001

	Averaging
	
	100


Channel model specification:
Table 8.3.2.2-3: Channel model specification for Doppler/Temporal correlation.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink Center Frequency in 36.508 as required per band

	Channel model
	
	As specified in section 8.2

	Mobile speed
	km/h
	100 


Method of measurement result analysis: Measurement data file (Doppler power spectrum) is saved into hard drive. The data is read into, e.g., Matlab. The analysis is performed by taking the Fourier transformation of the Doppler spectrum. The resulting temporal correlation function 
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. Then the function values left from the maximum is cut out. Further on the function values after, e.g., seven periods is cut out. The reference temporal correlation plots from Table 8.2-1 and 8.2-2 are shown in Figure 8.3.2.2-1.

OTA antenna configuration: 

For e.g. 1 full ring (or single cluster configuration) of V polarized elements. 
Measurement antenna: 

For e.g. vertically oriented dipole.
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Figure 8.3.2.2-1: Reference Temporal Correlation Functions for MC SCME Urban Macro (left),MC SCME Urban Micro (right) plotted from Table 8.2-1 and Table 8.2-2 and SC SCME Urban Macro and Micro (bottom).
For the correlation-based implementation of the SCME channel models, the Doppler spectrum should be U-shaped and the temporal correlation target is the absolute value of a first order J0 Bessel function as shown below:
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Figure 8.3.2.2-2: Reference Temporal Correlation Functions for SCME UMa MC/A, UMa SC/A, UMi MC/A, UMi SC/A
8.3.2.3
Spatial Correlation
This measurement checks whether the measured correlation curve follows the theoretical curve.

Method of measurement: 

Step the emulation and store traces from VNA. I.e. run the emulation to CIR number 1, pause, measure VNA traces in 11 different DUT positions, run the emulation to CIR number 10, pause, measure VNA traces in 11 different DUT positions, … etc. Continue until frequency response of 1000 CIRs in 11 positions (=1000*11 VNA traces) are measured. 

11 test antenna positions sample a segment of line of length 1 wavelength with sampling interval of 0.1 wavelengths. Antenna spacing (wave lengths): -0.5 to +0.5 step of 0.1. 
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Figure 8.3.2.3-1: Test antenna positions.

VNA settings:

Table 8.3.2.3-1: VNA settings for spatial correlation.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink Center Frequency in 36.508 as required per band

	Span
	MHz
	10

	RF output level
	dBm
	-15

	Number of traces
	
	1000

	Distance between traces in channel model
	wavelength (*
	> 2

	Number of points
	
	1 (or the smallest possible)

	Averaging
	
	1


(* Time in seconds = distance [(] / MS speed [(/s]

MS speed [(/s] = MS speed [m /s] / Speed of light [m/s] * Center frequency [Hz]

Channel model specification:

Table 8.3.2.3-2: Channel model specification for spatial correlation.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink Center Frequency in 36.508 as required per band

	Channel model samples
	Wavelength
	> 2000

	Channel model
	
	As specified in section 8.2

	Mobile speed
	km/h
	30


Measurement Procedure


CALIBRATE


OPEN corrVNATrace trace file

FOR EACH gridPoint IN [test zone grid set]

MOVE measurement antenna to gridPoint


FOR EACH chanIRNumber IN [0:SD:1000*SD]



Measure Freq Resp with VNA



Save freq resp trace to trace file


END

END

CLOSE corrVNATrace_<calibMethod>_<polarization> trace file

Method of Measurement Results Analysis

Calculate correlation of 1000 x 11 matrix H(f) of frequency response samples. The procedure is to correlate sixth column (the trace measured at the centre of chamber) with the 10 other columns as follows (Matlab example)

for ind = 1:11;

    Corr(: , : , ind) = abs(corrcoef(H(: , 1),H(: , ind)));

end

Correlation = squeeze(Corr(1, 2, :));

The reference spatial correlation plots from Table 8.2-1 and 8.2-2 are shown in Figure 8.3.2.3-2.

OTA antenna configuration: 

For e.g. 1 full ring (or a single cluster configuration) of V polarized elements.

Measurement antenna: 

For e.g. Sleeve dipole.
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Figure 8.3.2.3-2: Reference Spatial Correlation Functions for SCME Urban Macro / SCME Urban Micro plotted from Table 8.2-1 and Table 8.2-2.
For e.g. Vertically polarized elements, including their variability in between realization for the geometry-based implementation;
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Figure 8.3.2.3-3: Reference Spatial Correlation Functions for SCME UMa MC/A / UMa SC/A / UMi MC/A / UMi SC/A with their deviation from one realization to another. 
The target value for testing is computed from the everage and is shown in blue.
8.3.2.4
Cross-Polarization
This measurement checks how well the measured vertically or horizontally polarized power levels follow expected values. 
Method of measurement: 

Step the emulation and store traces from VNA.

VNA settings:
Table 8.3.2.4-1: VNA settings for cross-polarization.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink Center Frequency in 36.508 as required per band

	Span
	MHz
	10

	RF output level
	dBm
	-15

	Number of traces
	
	1000

	Distance between traces in channel model
	Wavelength (*
	> 2

	Number of points
	
	201

	Averaging
	
	1


(* Time [s] = distance [(] / MS speed [(/s]

MS speed [(/s] = MS speed [m /s] / Speed of light [m/s] * Center frequency [Hz]

Channel model specification:
Table 8.3.2.4-2: Channel model specification for cross-polarization.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink Center Frequency in 36.508 as required per band

	Channel model samples
	wavelength
	> 2000

	Channel model
	
	As specified in section 8.2

	Mobile speed
	km/h
	30


Measurement Procedure

1. Play or step through the channel model -> SCME UMi, or UMa X Corr

2. Measure the absolute power received at the center of the array, averaged over a statistically significant number of fades.

a. Use a vertically polarized sleeve dipole to measure the V component.

b. Use a horizontally polarized (vertically oriented) magnetic loop dipole, or a horizontally polarized sleeve dipole measured in two orthogonal horizontal positions and summed to measure the H component.

3. Calculate the V/H ratio

4. Compare it with the theory -> 0.89dB for UMi, and 8.13dB for UMa
Expected measurement results
V/H ratio (composite, i.e., all 6 paths combined) of the 3GPP SCME Umicro model is 0.89 dB and for Umacro 8.13 dB. The BS antennas are isotropic dipoles with +/- 45 degrees slant and subject to a foreshortening of the slanted radiating element. See channel model details specified in Section 8.2.
The following deviation for 36 seconds of fading simulation is observed:
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Figure 8.3.2.3-4: Reference cross-polarization values for SCME UMa MC/A / UMa SC/A / UMi MC/A / UMi SC/A with their deviation from a realization to another.
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.

<End of changed text>
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