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1
Introduction
In the RAN4#98bis-e meeting, the power validation procedure is updated [1]. This paper provides the text proposals to capture the agreements in the spec.

2
Discussion

The following agreements have been made in the WF [1]: 
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This TP is adding the corresponding agreements to TS 38.151.
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4
Text Proposal to TS 38.151
--------------Start of text proposal  1-------------
C.3.1
General 
This clause describes 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
Frequencies to be used to test for channel model validation: 

Table C.3.1-1: Frequencies for PDP, Doppler, Spatial correlation, and Cross-polarization validation
	NR FR1 Bands
	Range
	Test frequency (MHz)

	n71
	Low
	617MHz 

	n12, n17, n29, n14, n28
	
	722MHz

	n5, n8, n18, n20
	
	836.5MHz

	n50, n51, n74
	Mid
	1575.42MHz

	n3, n2, n25, n39
	
	1880MHz

	n1, n34, n65
	
	2132.5MHz

	n7, n30, n41, n40, n38, [n90]
	
	2450MHz

	n77, n78
	High
	3600MHz

	n79
	
	[4700MHz] 


Table C.3.1-2: Frequencies for power validation
	NR FR1 Bands
	Range
	Test frequency (center frequency of each band)

	n71
	Low
	n71 

	n12, n17, n29, n14, n28
	
	n28

	n5, n8, n18, n20
	
	n8

	n50, n51, n74
	Mid
	n51

	n3, n2, n25, n39
	
	n3

	n1, n34, n65
	
	n1

	n7, n30, n41, n40, n38, [n90]
	
	n41

	n77, n78
	High
	n78

	n79
	
	n79


--------------End of text proposal 1-------------
--------------Start of text proposal 2-------------
C.3.6
Power validation   
This measurement checks the total power in the center of the test zone. The power validation is measured with a spectrum analyzer as shown in Figure C.3.6-1.
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Figure C.3.6-1: Setup for power validation measurements

Spectrum analyzer settings:

Table C.3.6-1: Spectrum analyzer settings for power validation measurements 
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency

 in Table C.3.1-2

	Integrated Channel Span
	Hz
	20MHz

	RBW
	Hz
	30 kHz

	VBW
	Hz
	≥10MHz

	Number of points
	
	≥400

	Averaging
	
	≥100

	Detector 
	
	RMS


Measurement Procedure:
1. Place a vertical reference dipole in the center of the test zone connected to a spectrum analyzer (or power meter) via a cable.

2. Record the cable and reference dipole gains.

3. Load the target channel model into the channel emulator.

4. Start the NR FR1 signaling in the base station emulator with the required parameter identical to the measurements conditions.

5. Average the power received by the spectrum analyzer for a sufficient amount of time to account for the fading channel – one full channel simulation might be unnecessary.

6. Repeat steps 1 to 4 with a magnetic loop for the horizontal polarization, or a horizontally polarized sleeve dipole measured in at least four orthogonal horizontal positions and summed to measure the H component. 
7. Calculate the total power received at the test area as the sum of the power in the two polarizations.

Note: in step 6, if horizontally polarized sleeve dipole is used, the reference gain correction should be the average of the theta gain pattern cut of the dipole. Besides, more horizontal positions for averaging will improve the measurement accuracy but increase the total measurement time.
The power validation result is considered as systematic offset, which needs to be corrected on the UE final sensitivity value to further reduce measurement uncertainty.
--------------End of text proposal 2-------------
Update the power validation procedure


If a horizontally polarized sleeve dipole is used for H component power validation, the horizontal positions should be at least 4. 


A note is needed in the power validation Measurement Procedure: “Note: in step 4, if horizontally polarized sleeve dipole is used, the reference gain correction should be the average of the theta gain pattern cut of the dipole.”


Correct the mistake of power validation procedure


For PDP, Doppler, Spatial correlation, and XPR, keep using the sub-bands grouping approach, i.e. same as quality of quite zone


For power validation, some sub-bands grouping frequencies are not valid, FFS the measurement should be done per-band 


Option 1: Stick to sub-bands grouping approach, redefine some frequencies for power validation only


Option 2: Change power validation to per-band approach


The power validation results should be considered as systematic offset, which needs to be used to correct on the final sensitivity value to further reduce measurement uncertainty 


Further check the H component measure time with more than 4 averaging (e.g., 8 or 16) is encouraged














