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1	Introduction 
As captured on [1 and 2], it was agreed to consider the observations on [3] as integral part of TS 38.151.
Sub-topic 3-2 FR2 channel model validation 
Issue 3-2: FR2 channel model validation
<Agreement>: 
· Consider to add an alternative time domain test method for the FR2 TCF similarly as for the one defined for FR1.
<Way forward>: 
· Prepare formal CR based on the agreement before the next meeting.
· FFS the following proposals at the next meeting. 
· Consider to add on TS 38.151 a PDP target definition for an additional cluster at 0ns.
· Consider the to add an option to measure the EPRE Power Validation using a test equipment capable to decode the NR signal.












  
2	Discussion
Based on the results published on [3] we are proposing the following alternative time domain test method for the FR2 TCF.
Time Domain Alternate Method
Time domain techniques can also be used to validate the tempoal correlation. The temporal correlation validation measurement setup is illustrated in Figure D.3.3-2. In this case a Signal generator transmits a CW signal through the MIMO test system. The signal is received by a test antenna within the test area. Finally, the signal is collected by a signal analyser and the measured signal is stored as IQ data format for postprocessing.
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Figure D.3.3-2: Setup for Doppler measurements based on time domain technique
The time domain doppler spectrum is measured by the signal analyzer and the trace in IQ format is saved. Follow the same procedure to post process the data and calculate the temporal correlation curve. Data recording is synchronized with the channel emulator trigger.
The settings for the signal analyzer are in Table D.3.3-5:
Table D.3.3-5: Signal Analyser Settings
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency in Table D.3.1-1

	Sampling
	Hz
	At least 15 times bigger than the max Doppler spread (fd=v/λ)

	Observation time
	s
	At least 16s. Channel Model length should be the same or greater than the observation time.



Also based on the results published on [3], we are proposing the following updates on PDP targets for FR2 CDL-C Umi, adding an extra cluster at 0ns delay, and adjusting the value for clusters at 15 ns accordingly:
Table D.3.2-3: PDP Targets for FR2 CDL-C UMi 
	Combined Clusters index
	Delay(ns)
	Power(dB)

	1
	0
	-27.8

	2-5 
	15
	-18.3

	6-11
	40
	0.0 

	13-14
	75
	-31.2



Lastly, based on the results published on [3] we are proposing a clarification on TS 38.151 allowing test equipment capable to decode NR signal to be used to measure the EPRE power validation:
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This measurement checks the total power in the centre of the test zone. The power validation is measured with a spectrum analyser as shown in Figure D.3.6-1.
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Figure D.3.6-1: Setup for FR2 power validation measurements
Spectrum analyser settings:
Table D.3.6-1: Spectrum analyser settings for FR2 power validation measurements 
	Item
	Unit
	Value

	Centre frequency
	MHz
	Downlink centre frequency
 in Table D.3.1-1

	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 horn antenna with H polarization terminated in the centre of the test zone connected to a spectrum analyser (or power meter) via a cable.
2.	Record the cable and horn antenna gains.
3.	Load the target channel model into the channel emulator.
4.	Start the NR FR2 signalling in the base station emulator with the required parameter identical to the measurements conditions.
5.	Average the power received by the spectrum analyser for a sufficient amount of time to account for the fading channel – one full channel simulation might be unnecessary. The possibility to use an equipment capable to decode the NR signal for EPRE Power Validation is not precluded.
6.	Repeat steps 1 to 4 with a horn antenna V polarization terminated for the horizontal polarization, in 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.
3	Proposals
The following proposals have individual corresponding CRs submitted to this meeting: 
Proposal 1: 	Implement on TS 38.151 an alternative time domain test method for the FR2 TCF.
Proposal 2: 	Implement on TS 38.151 a PDP target definition for an additional cluster at 0ns.
Proposal 3:	Implement on TS 38.151 an option to measure the EPRE Power Validation adopting a test equipment capable to decode the NR signal
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