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8.3.2.3
Spatial correlation
This measurement checks whether the measured correlation curve follows the theoretical curve for the V to V component and the V to H component.

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 3GPP TS 36.508 [19]

as required per band

	Span
	MHz
	10

	RF output level
	dBm
	-15

	Number of traces
	
	1000

	Distance between traces in channel model
	Wavelength

 (Note)
	> 2

	Number of points
	
	1 (or the smallest possible)

	Averaging
	
	1

	NOTE:
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 3GPP TS 36.508 [19]

as required per band

	Channel model samples
	Wavelength
	> 2000

	Channel model
	
	As specified in Clause 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

Repeat the procedure measuring the horizontal component.
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 nominal reference spatial correlation plots for the vertical result from Table 8.2-1 and 8.2-2 are shown in Figure 8.3.2.3-2.
The nominal correlation between the central V result and the eleven H results shall be zero.
OTA antenna configuration: 

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

Measurement antennas: 


Use a vertically polarized sleeve dipole to measure the V component
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.
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Figure 8.3.2.3-2: Reference Spatial Correlation Functions for 
SCME Urban Macro / SCME Urban Micro vertical correlation plotted from Table 8.2-1 and Table 8.2-2
8.3.2.4
Cross-polarization
This measurement checks how well the measured vertically or horizontally polarized power levels follow expected values. 
