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1. Introduction
In the last RAN#101-e meeting, the updated timeline for FR1 lab alignment and requirement is agreed [1], based on the latest timeline, we give the validation results of FR1 CDL-C Uma channel model measured in CMCC & BUPT joint lab in this contribution. To be more specific, the validation results including PDP, temporal correlation, spatial correlation, and V/H ratio for 2.45GHz (n41) and 3.6GHz (n78) are presented in this contribution.
2. Details
The validation process is performed aligned with the parameters specified in TS 38.151 V0.5.0. Regarding the measurement equipment, the Keysight Propsim F64 and MVG 16-probe anechoic chamber are selected as the channel emulator and chamber, respectively. In particular, PDP and temporal correlation are verified beam specific and the spatial correlation is verified with combined beams, and all parameters presented are measured through X2V.
2.1 PDP
As discussed in last RAN#101-e meeting, the bandwidth of VNA, i.e.200M, cannot distinguish the clusters with similar delay values, such as #cluster 2-5 and #cluster6-9, and the reference values considering the 200M bandwidth have not been decided by RAN4. Thus, we give the initial measurement and reference results of PDP in this contribution, and we hope that RAN4 can decide the reference value in this meeting. The PDP validation results of 2.45GHz and 3.6GHz are as follows,
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Fig.1 original measured PDP results of CDL C UMa 2.45GHz Beam1 

[image: ]
Fig.2 original measured PDP results of CDL C UMa 2.45GHz Beam2
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Fig.3 original measured PDP results of CDL C UMa 3.6GHz Beam1
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Fig.4 original measured PDP results of CDL C UMa 3.6GHz Beam2

Proposal 1: The reference PDP values considering the effect of VNA bandwidth need to be decided in this meeting firstly, and the pass/fail limits can be discussed based on which.

2.2	Temporal Correlation
The measured and reference temporal correlation results of CDL-C UMa 2.45GHz beam1 and beam2 are illustrated in Fig.5 and Fig.6. Although the measured results match very well with the reference at the high-correlation region, some deviations occurs at the low-correlation region. Similarly, the measured and reference temporal correlation results of CDL-C UMa 3.6GHz beam1 and beam2 are illustrated in Fig.7 and Fig.8. 
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Fig.5 CDL-C UMa 2.45GHz Beam1 Temporal Correlation [image: ]
Fig.6 CDL-C UMa 2.45GHz Beam2 Temporal Correlation
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Fig.7 CDL-C UMa 3.6GHz Beam1 Temporal Correlation
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Fig.8 CDL-C UMa 3.6GHz Beam2 Temporal Correlation



2.3	Spatial Correlation
The beam combine results of circular spatial correlation are provided for CDL-C UMa 2.45GHz and 3.6GHz, which are illustrated in Fig.9 and Fig.10. Similar with temporal correlation, the deviations between measured and theoretical results become large when the spatial correlation get smaller. Considering that the low-correlation region has little impact on the performance of the device under test. Moreover, the aligned spatial correlation values are the average results of three companies. Thus, we suggest it seems more appropriate to set different thresholds for different regions. More intuitively, a strict threshold should be set for high-correlation region, and a loose threshold should be set for low-correlation region.
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Fig.9 CDL-C UMa 2.45GHz beamCombine Spatial Correlation
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Fig.10 CDL-C UMa 3.6GHz beamCombine Spatial Correlation

Proposal 2: We suggest different pass/fail limits should be set for different region of spatial correlations. In other words, limits for low spatial correlation can be considered looser than those for high spatial correlation.

2.4	V/H ratio
The measured and reference V/H ratio is as follows:
	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:  V/H = -0.96 dB
Input 2:  V/H = 0.94 dB

	
	Beam 2
	Input 1:  V/H = -0.6 dB
Input 2:  V/H = 0.7 dB
	Input 1:  V/H = -0.11 dB
Input 2:  V/H = 0.71 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:  V/H = -0.51 dB
Input 2:  V/H = 1.19 dB

	
	Beam 2
	Input 1:  V/H = -0.7 dB
Input 2:  V/H = 0.8 dB
	Input 1:  V/H = -0.41 dB
Input 2:  V/H = 0.47 dB


3	Conclusions
In this contribution, validation results of CMCC & BUPT joint lab are proposed, and we have following proposals,
Proposal 1: The reference PDP values considering the effect of VNA bandwidth need to be decided in this meeting firstly, and based of which, the pass/fail limits for PDP can be discussed next.
Proposal 2: We suggest different pass/fail limits should be set for different region of spatial correlations. In other words, limits for low spatial correlation can be considered looser than those for high spatial correlation.
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