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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 and 101e meetings [2][3]. To proceed with the Channel validation work, we submitted results of Doppler/Temporal correlation and Spatial correlation in RAN4 #101e meeting [5]. This document presents the validation results of remaining items i.e. Power Delay Profile (PDP) and Cross-polarization.
Table 1: Volunteer FR1 MIMO OTA Labs
	
	Lab volunteer
	City (Lab address)

	1
	CAICT
	Beijing

	2
	 Huawei
	 Shanghai

	3
	 Xiaomi
	 Beijing

	4
	MediaTek 
	  Beijing

	5 
	Apple
	 Cupertino

	6
	BUPT & CMCC Joint Lab
	 Beijing

	7
	SGS
	New Taipei City


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

	Polarization
	X2V

	Measurements
	Power Delay Profile (PDP)
Cross-polarization

	Frequencies
	2450MHz, 3600MHz


2.1 Power Delay Profile (PDP) 
The delay resolution is determined by the sweep bandwidth of VNA in PDP validation, e.g., 200MHz bandwidth resulting in 5ns resolution in delay domain. Besides, the bandwidth of channel emulator should also be taken into consideration given that the test bandwidth is no more than 40MHz. If the operation bandwidth of a channel emulator in FR1 is less than 200MHz, the available delay resolution is more than 5ns, e.g., 160MHz bandwidth resulting in 6.25ns resolution. As the clusters whose delay within 10ns are not easy to be recognized, we combine them and renormalize their power. The delay for the strongest cluster is chosen for the combined, as shown in below table.
· 2.45GHz
2.45GHz Beam1 reference [3]
	Index
	Delay(ns)
	Power(dB)
	Cluster combined& renormalized

	1
	0
	-31.4
	-34.3

	2
	76.6
	-28.1
	NA

	3
	79.4
	-20.7
	NA

	4
	81
	-20.5
	-19.5

	5
	85
	-25.9
	NA

	6
	232.4
	0
	0.0

	7
	235.4
	-2.8
	NA

	8
	239.4
	-3.9
	NA

	9
	289.6
	-30.8
	-33.0

	10
	299.8
	-38.7
	NA

	11
	448.4
	-32.9
	-35.8

	12
	477.5
	-31.1
	-34.0



2.45GHz Beam2 reference [3]
	Index
	Delay(ns)
	Power(dB)
	Cluster combined& renormalized

	1
	0
	-24.8
	-27.9

	2
	76.6
	0
	0.0

	3
	79.4
	-11.3
	NA

	4
	81
	-2.7
	NA

	5
	85
	-3.8
	NA

	6
	232.4
	-23.2
	NA

	7
	235.4
	-16.9
	-18.4

	8
	239.4
	-23.8
	NA

	9
	289.6
	-25
	-27.8

	10
	299.8
	-37.4
	NA

	11
	448.4
	-24.8
	-27.9

	12
	477.5
	-24.9
	-28.0

	13
	1679.1
	-38.1
	NA(<-40)



Measurement results from Huawei’s Lab:
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· 3.6GHz
3.6GHz Beam1 reference [3]
	Index
	Delay(ns)
	Power(dB)
	Cluster combined& renormalized

	1
	0
	-31.5
	-34.2

	2
	76.6
	-28.2
	NA

	3
	79.4
	-20.8
	NA

	4
	81
	-20.3
	-19.3

	5
	85
	-25.7
	NA

	6
	232.4
	0
	0.0

	7
	235.4
	-3.4
	NA

	8
	239.4
	-3.8
	NA

	9
	289.6
	-32
	-34.7

	10
	448.4
	-33.1
	-35.8

	11
	477.5
	-32
	-34.7



3.6GHz Beam2 reference [3]
	Index
	delay(ns)
	power(dB)
	Cluster combined& renormalized

	1
	0
	-24.8
	-27.8

	2
	76.6
	0
	0.0

	3
	79.4
	-11.4
	NA

	4
	81
	-3.2
	NA

	5
	85
	-3.6
	NA

	6
	232.4
	-23.3
	-18.3

	7
	235.4
	-16.9
	NA

	8
	239.4
	-23.5
	NA

	9
	289.6
	-26.1
	-28.9

	10
	299.8
	-38.9
	NA

	11
	448.4
	-25.1
	-28.1

	12
	477.5
	-25.8
	-28.8



Measurement results from Huawei’s lab:
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2.2 Cross-polarization
Measurement results of cross-polarization are depicted in following table. During the test we noticed that for the two alternative measurement methods of H component [6], cited as below, significant different results were observed, with magnitude comparable to pass/failed limit e.g. 1dB [7]
· Alt1: Use a horizontally polarized (vertically oriented) magnetic loop dipole
· Alt2: a horizontally polarized sleeve dipole measured in four orthogonal horizontal positions and summed to measure the H component
Measurement results from Huawei’s lab: (with loop)
	Freq
	Beam
	Reference
	Measured

	UMa C, fc ≤ 2.5 GHz
	Beam 1
	Input 1:  V/H = -0.5 dB
Input 2:  V/H = 0.6 dB
Input 1+ 2:  V/H = 0 dB
	Input 1:  V/H = -0.98 dB
Input 2:  V/H = 0.63 dB
Input 1+ 2:  V/H = -0.21 dB

	
	Beam 2
	Input 1:  V/H = -0.6 dB
Input 2:  V/H = 0.7 dB
Input 1+ 2:  V/H = 0 dB
	Input 1:  V/H = -1.1dB
Input 2:  V/H = -0.07 dB
Input 1+ 2:  V/H = -0.60 dB

	UMa C, fc > 2.5 GHz
	Beam 1
	Input 1:  V/H = -0.6 dB
Input 2:  V/H = 0.7 dB
Input 1+ 2:  V/H = 0 dB
	Input 1:  V/H = -0.45
Input 2:  V/H = 1.32 dB
Input 1+ 2:  V/H = 0.39 dB

	
	Beam 2
	Input 1:  V/H = -0.7 dB
Input 2:  V/H = 0.8 dB
Input 1+ 2:  V/H = 0 dB
	Input 1:  V/H = 0.25
Input 2:  V/H = 1.61
Input 1+ 2:  V/H = 0.91 dB



3 Conclusions
For FR1 MIMO OTA Channel validation, in addition to Doppler/Temporal correlation and Spatial correlation data submitted in RAN4 #101e meeting [5], this document presents the validation results of remaining items i.e. Power Delay Profile (PDP) and Cross-polarization.
Observation 1: For FR1 MIMO OTA Channel validation, measurement results from Huawei’s lab meet the Pass/Fail limits proposed in [7] for all required metrics, i.e. Power Delay Profile (PDP), Doppler/Temporal data, Spatial correlation and Cross-polarization.
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