3GPP TSG-RAN WG4 Meeting #101-e                         	         R4-2119541
Electronic meeting, 1st November – 12th November, 2021

[bookmark: _GoBack]Agenda item:	8.1.3.3
Source:	Huawei, HiSilicon
Title:	Initial results on NR UE FR1 MIMO OTA channel model validation 
[bookmark: DocumentFor]Document for:	Approval
1 Introduction
For the purpose of lab alignment and requirements development, channel model validation has been discussed for several meetings for NR UE FR1 MIMO OTA. Reference validation targets were agreed in last RAN4 #100e meeting [3], with the refined time plan [4]. According to the agreed Way forward (cited as below for convenience), this document presents some initial analysis and measurement results to facilitate the meeting discussion.   
Reference validation targets for FR1 [1]
· For CDL-C UMa and CDL-C UMi, reference channel emulation curves in R4-2115759 is endorsed; 
· Companies are encouraged to bring proposals and analysis for pass limit of channel validation and target to conclude in Nov 2021 RAN4 meeting.
· A check point for offline alignment among interested parties before November is encouraged
· Given the reference emulation curves are based on the average approach from several companies, the pass/fail limit should consider different implementations.  
gNB Beams Usage Criteria for Channel model validation [2]
· Keep both beam specific and beam simultaneous approach for validation procedure in the TR at this stage.
· Further down selection may be needed after we make decision on how to define the pass/fail limit of channel model validation.

2 Discussion
Table 1: General parameters 
	Channel model
	FR1 CDL-C UMa

	Polarization
	X2V

	Measurements
	Doppler/Temporal correlation
Spatial correlation

	Frequencies
	2450MHz, 3600MHz, 4700MHz

	Beams
	Beam1, Beam2, Beam combined





2.1 Power Delay Profile (PDP) 
[bookmark: _Ref79510467]According to TR38.827, for PDP measurement, Vector Network Analyzer (VNA) transmits frequency sweeping signal of 200MHz bandwidth (as shown in below table from TR), which translated to 5ns time resolution. Such resolution is not able to distinguish the clusters with similar delay value e.g. two groups of cluster indicated with red and blue in below table cited from R4-2115759. In other words, the measurement setting of PDP is not consistent with the reference. Clarification is needed.  
From TR 38.827 Table 7.4.1.1-1: VNA settings for PDP measurements
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency
in Table 7.4.1-1

	Span
	MHz
	200 

	Number of traces
	
	1000

	Number of points
	
	1101

	Averaging
	
	1



From R4-2115759, Table 1. Reference PDP of CDL-C UMa with combined beams and ≤ 2.5 GHz 
	Delay [ns]
	Power [dB]

	 
	X2V
	H11
	H21
	H12
	H22

	0.0
	-25.9
	-27.6
	-24.9
	-25.0
	-27.7

	76.6
	-2.5
	-2.5
	-2.5
	-2.8
	-2.9

	79.4
	-13.0
	-13.8
	-12.5
	-12.7
	-14.0

	81.0
	-5.0
	-6.1
	-4.3
	-4.5
	-6.3

	85.0
	-6.2
	-6.2
	-5.9
	-6.6
	-6.9

	232.4
	0.0
	-0.1
	0.0
	-0.3
	-0.4

	235.4
	-2.7
	-3.5
	-2.0
	-2.3
	-4.0

	239.4
	-3.9
	-4.0
	-3.7
	-4.3
	-4.6

	240.3
	-inf
	-inf
	-39.7
	-inf
	-inf

	289.6
	-25.8
	-26.2
	-25.5
	-25.8
	-26.6

	299.8
	-36.2
	-36.9
	-35.9
	-36.0
	-37.0

	448.4
	-26.3
	-26.3
	-26.1
	-26.7
	-26.8

	477.5
	-25.8
	-26.2
	-25.5
	-25.9
	-26.6

	1679.1
	-37.8
	-37.8
	-37.7
	-38.1
	-38.4



Observation 1: for PDP measurement, the given reference in R4-2115759 is not consistent with the measurement setting of 200MHz frequency sweeping signal (5ns time resolution). 
Proposal 1: for PDP measurement, propose to clarify the inconsistence between given reference in R4-2115759 and the measurement setting of 200MHz frequency sweeping signal (5ns time resolution) in TR 38.827.



2.2 Doppler/Temporal correlation
Measurement results from Huawei’s Lab
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     Figure 1a 2.45GHz Beam1 		     Figure 1b 2.45GHz Beam1		  Figure 1c 2.45GHz Beam combined
[image: ][image: cid:image001.png@01D7C676.CD6D9370]
     Figure 2a 3.6GHz Beam1 		      Figure 2b 3.6GHz Beam2		  
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     Figure 3a 4.7GHz Beam1 		      Figure 3b 4.7GHz Beam2

Table 2: Maximum deviation of above measured Doppler/Temporal correlation (CDL-C Uma)
	Frequency(MHz)
	Beam1
	Beam2
	Beam Combined

	2450
	0.01
	0.02
	0.05

	3600
	0.01
	0.04
	NA

	4700
	0.02
	0.02
	NA





2.3 Spatial correlation
Measurement results from Huawei’s Lab
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Figure 4a 2.45GHz Beam1 		     Figure 4b 2.45GHz Beam1		  Figure 4c 2.45GHz Beam combined

Table 3: Deviation of above measured spatial correlation (CDL-C Uma, 2450MHz)
	Angle
	Beam1
	Beam2
	Beam Combined

	270
	0.0000
	0.0000
	0.0000

	263
	-0.0002
	0.0010
	-0.0044

	256
	0.0000
	0.0042
	0.0133

	249
	0.0012
	0.0069
	0.0193

	242
	0.0025
	0.0065
	0.0241

	234.9
	0.0035
	0.0024
	0.0098

	227.9
	0.0048
	-0.0066
	0.0118

	220.9
	0.0070
	-0.0198
	0.0102

	213.9
	0.0098
	-0.0317
	0.0003

	206.9
	0.0138
	-0.0329
	0.0085

	199.9
	0.0230
	-0.0204
	0.0236

	192.9
	0.0384
	-0.0059
	0.0424

	185.9
	0.0564
	-0.0040
	0.0750

	144.9
	0.0700
	0.0031
	-0.0705

	109.9
	-0.0205
	-0.0188
	-0.0054

	74.8
	-0.0312
	-0.0506
	0.0215

	39.8
	-0.0516
	-0.0230
	0.0106

	4.7
	0.0565
	-0.0376
	0.1376

	329.7
	0.0157
	-0.0194
	0.0278

	294.6
	-0.0020
	-0.0061
	0.0302



To deduce the workload, it is proposed that
Proposal 2: select either beam specific or beam simultaneous approach for each measurement of Power Delay Profile (PDP), Temporal Correlation Function (TCF), Spatial Correlation Function (SCF) and V/H Ratio, i.e. only one approach for each measurement 


[image: ]
Figure 4c 3.6GHz Beam combined

Table 3: Deviation of above measured spatial correlation (CDL-C Uma, 2450MHz)
	Angle
	Beam Combined

	270
	0.0000

	265.2
	0.0048

	260.5
	-0.0036

	255.7
	-0.0029

	250.9
	0.0066

	246.1
	-0.0012

	241.4
	-0.0140

	236.6
	-0.0270

	231.8
	-0.0265

	227.1
	-0.0256

	222.3
	-0.0210

	217.5
	-0.0203

	212.7
	-0.0225

	208
	-0.0143

	203.2
	-0.0022

	198.4
	-0.0003

	193.7
	0.0072

	188.9
	0.0135

	184.1
	0.0073

	156.1
	-0.0955

	132.3
	0.0451

	108.4
	0.0204

	84.6
	0.0548

	60.7
	-0.0752

	36.9
	0.0224

	13
	0.1105

	349.1
	-0.0714

	325.3
	0.0702

	301.4
	0.0026

	277.6
	0.0061




3 Conclusions
This document presents some initial measurement results on NR UE FR1 MIMO OTA channel model validation, it is proposed to take these measurement results into consideration in the discussion of pass limit of channel validation. More details include:
Observation 1: for PDP measurement, the given reference in R4-2115759 is not consistent with the measurement setting of 200MHz frequency sweeping signal (5ns time resolution). 
Proposal 1: for PDP measurement, propose to clarify the inconsistence between given reference in R4-2115759 and the measurement setting of 200MHz frequency sweeping signal (5ns time resolution) in TR 38.827.
Proposal 2: select either beam specific or beam simultaneous approach for each measurement of Power Delay Profile (PDP), Temporal Correlation Function (TCF), Spatial Correlation Function (SCF) and V/H Ratio, i.e. only one approach for each measurement 
Reference
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