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1
Introduction
This text proposal aims to add the channel model validation procedure in the TR 38.827.
2
References

[1] TR 38.827 v0.5.0, CAICT
3
Text Proposal

The following text changes are proposed.
========================== Start of change 1==========================
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7.1
General

The different channel models are defined to create corresponding complex multipath radio propagation conditions for FR1 and FR2. The following scenarios are selected for NR MIMO OTA:

FR1 scenarios:

· For 2x2 MIMO: Urban Macro

· For 4x4 MIMO: Urban Micro
FR2 static testing scenarios:

· Urban Micro street canyon and Indoor

In order to describe unambiguously the procedure of generating realizations CDL channel models, various aspects need to be clarified, e.g., details of scaling procedure, inclusion of BS antenna arrays and beams to the model output, and removing unwanted randomness of model realizations. 

The concept of angular scaling is based on rotating AoDs/ZoDs and scaling CDL model using the methods in TR 38.901 (section 7.7.5.1) to make them fit the median values in TR 38.901 Table 7.5-6 for the accepted scenarios.
For NR MIMO OTA testing, the following channel models are required to be measured: FR1 UMi CDL-A in table 7.1.1-1, FR1 UMa CDL-C in table 7.2.1-8; FR2 InO CDL-A in table 7.2.2-6, FR2 UMi CDL-C in table 7.2.2-3.
========================== End of change 2 ==========================

========================== Start of change 3==========================

7.4
Verification of Channel Model implementation


7.4.1
Channel Models validation 

This clause describe the MIMO OTA validation measurements, in order to ensure that the channel models are correctly implemented and hence capable of generating the propagation environment, as described by the model, within the test zone.

The following measurements shall be done for FR1 channel model validation:

Power Delay Profile (PDP) 

Doppler/Temporal correlation
Spatial correlation
Cross-polarization
Power validation
The following measurements shall be done for FR2 channel model validation:

Power Delay Profile (PDP) 

Doppler/Temporal correlation
PAS similarity percentage (PSP)

Cross-polarization
Power validation
7.4.1.1
Power Delay Profile (PDP)

This measurement checks that the resulting power delay profile (PDP) is in-line with the PDP defined for the channel model.
FR1 PDP validation procedure for MPAC system: 
The PDP measurement is performed with a Vector Network Analyzer (VNA). An example setup for PDP measurement is shown in Figure 7.4.1.1-1. VNA transmits frequency sweep signals thorough the NR MIMO OTA test system. A reference antenna (i.e dipole or loop antenna), within the center of the test zone, receives the signal and VNA analyses the frequency response of the system. A number of traces (frequency responses) are measured and recorded by VNA and analyzed by a post processing SW, e.g., Matlab. Special care has to be taken into account to keep the fading conditions unchanged, i.e. frozen, during the short period of time of a single trace measurement. The fading may proceed only in between traces. 
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Figure 7.4.1.1-1: Setup for PDP measurements

Step the emulation and store traces from VNA. I.e. run the emulation to CIR number 1, pause, measure VNA trace, run the emulation to CIR number 10, pause, measure VNA trace. Continue until 1000 VNA traces are measured.

VNA settings:

Table 7.4.1.1-1: VNA settings for PDP measurements
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency

in 3GPP TS 38.508-1 [6]

as required per band

	Span
	MHz
	200 

	Number of traces
	
	1000

	Number of points
	
	1101

	Averaging
	
	1


Channel model specification:

Table 7.4.1.1-2: Channel model specification for PDP measurements
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency

 in 3GPP TS 38.508-1 [6]

as required per band

	Distance between traces in channel model
	wavelength (Note)
	> 2

	Channel model
	
	As specified in Clause 7.2

	NOTE:
Time [s] = distance [(] / MS speed [(/s]


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


Method of measurement result analysis:

Measured VNA traces (frequency responses H(t,f)) are saved into a hard drive. The data is read into, e.g., Matlab. 
The analysis is performed by taking the Fourier transform of each FR. The resulting impulse responses h(t,) are averaged in power over time:


[image: image2.wmf](

)

(

)

å

=

=

T

t

t

h

T

P

1

2

,

1

t

t


Finally the resulting PDP is shifted in delay, such that the first tap is on delay zero. 

7.4.1.2
Doppler/Temporal correlation
This measurement checks the Doppler/temporal correlation. 
FR1 Doppler/Temporal correlation validation procedure for MPAC system: 
The Doppler spectrum is measured with a spectrum analyzer as shown in Figure 7.4.1.2-1. In this case a signal generator transmits CW signal through the NR MIMO OTA test system. The signal is received by a test antenna within the test area. Finally the signal is analyzed by a spectrum analyzer and the measured spectrum is compared to the target spectrum. This setup can be used to measure Doppler Spectrum of the Channel models defined in Clause 7.2.
Method of measurement:


[image: image3]
Figure 7.4.1.2-1: Setup for Doppler measurements

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 7.4.1.2-1: Signal generator settings for Doppler/Temporal correlation measurements
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency

 in 3GPP TS 38.508-1 [6]

as required per band

	Modulation
	
	OFF


Spectrum analyzer settings:

Table 7.4.1.2-2: Spectrum analyzer settings for Doppler/Temporal correlation measurements 
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency

 in 3GPP TS 38.508-1 [6]

as required per band

	Minimum Span
	Hz
	4 kHz

	RBW
	Hz
	1

	VBW
	Hz
	1 

	Number of points
	
	16002

	Averaging
	
	100


Channel model specification:

Table 7.4.1.2-3: Channel model specification for Doppler/Temporal correlation measurements
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency

 in 3GPP TS 38.508-1 [6]

as required per band

	Channel model
	
	As specified in Clause 7.2

	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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  is normalized such that 
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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. 
7.4.1.3
Spatial correlation
This measurement checks whether the measured correlation curve follows the theoretical curve. 
Depends on the decision of which validation approach is selected, content will be updated accordingly.
7.4.1.4
Cross-polarization
This measurement checks how well the measured vertically or horizontally polarized power levels follow expected values. The test setup for cross-polarization is the same as PDP validation in Figure 7.4.1.1-1.
Method of measurement: 

Step the emulation and store traces from VNA.

VNA settings:

Table 7.4.1.4-1: VNA settings for cross-polarization
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink Center Frequency

 in 3GPP TS 38.508-1 [6]

as required per band

	Span
	MHz
	40

	Number of traces
	
	1000

	Number of points
	
	802

	Averaging
	
	1

	


Channel model specification:

Table 7.4.1.4-2: Channel model specification for cross-polarization.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency

 in 3GPP TS 38.508-1 [6]

as required per band

	Distance between traces in channel model
	wavelength (Note)
	> 2

	Channel model
	
	As specified in Clause 7.2

	Mobile speed
	km/h
	30

	NOTE:
Time [s] = distance [(] / MS speed [(/s]


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


Measurement Procedure

1.
Play or step through the channel model listed in clause 7.2.

2.
Measure the absolute power received at the center of the test zone, 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 four orthogonal horizontal positions and summed to measure the H component.

3.
Calculate the V/H ratio.

4.
Compare it with the theory value.
7.4.1.5
Power validation
This measurement checks the total power in the center of the test zone.
This validation procedure depends on which environmental condition is selected. Content will be finalized after making decision on SIR or UE-noise limited in this meeting. 
========================== End of change 3 ==========================

[image: image1][image: image6.png]Amplifiers

Signal Channel
Generator model
emulator
Spectrum

analyzer

MPAC chamber

Test zone
el

-~
Test antenna




_1396780642.unknown

_1396780643.unknown

_1396780641.unknown

