[bookmark: _Hlk3548187]3GPP TSG-RAN WG4 Meeting # 104-e                                                          R4-2212323
Electronic Meeting, Aug. 15 – 26 2021

Agenda item:	9.1.3.3
Source:	CMCC
Title:		Channel model validation results for FR2
Document for:	Decision
1. Introduction
In the last RAN4 #103-e meeting, reference values and a tentative pass/fail limit for FR2 channel models validation are determined to move forward the progress of the WI core part, and it is agreed that the pass/fail limits are can be further refined in future RAN4 meetings when more practical/empirical data is available [1]. In this contribution, validation results for FR2 reference channel models, i.e., CDL-C Umi and CDL-A InO are provided, including PDP, TC, PSP, and V/H ratio, it can be proved that the tentative pass/fail limits are reasonable based on measurement results.
2. Details
2.1. PDP
The measured and reference X2V PDP results of CDL-C UMi and CDL-A InO 28GHz beam1 are illustrated in Fig. 1 and Fig. 2, respectively. The measurement PDP is drawn with blue line and the theoretical discrete PDP is drawn with red markers. The specific measurement value for different integrated cluster is presented in Table 1 and Table 2. It is can be observed that the measurement results meet the PDP pass/fail limits requirements [1]. 
[image: CDL_C_UMi_28GHz_Beam1_PDP_V2]
Fig. 1 PDP measurement results of CDL-C UMi 28GHz Beam1 


	Table 1 Measurement value of CDL-C UMi 28GHz beam1	
	Clusters index
	Target
Delay(ns)
	Measured Delay(ns)
	Delay gap(ns)
	Target
Power(dB)
	Measured 
Power(dB)
	Power gap(dB)

	1-5
	15
	15
	0
	-17.9
	-21.15
	3.25

	6-11
	40
	40
	0
	0
	0
	0

	13 - 14
	75
	75
	0
	-31.2
	-30.91
	-0.29



[image: CDL_A_InO_28GHz_Beam1_PDP_V2]
Fig. 2 PDP measurement results of CDL-A InO 28GHz Beam1 

Table 2 Measurement value of CDL-A InO 28GHz beam1	
	Clusters index
	Target
Delay(ns)
	Measured Delay(ns)
	Delay gap(ns)
	Target
Power(dB)
	Measured 
Power(dB)
	Power gap(dB)

	2-4
	10
	10
	0
	0
	-0.5
	0.5

	5-7
	20
	20
	0
	-6.3
	-7.1
	0.8



Observation 1: The PDP measurement results of two FR2 reference channel models match well with the reference PDP values, proving that the pass/fail limits for PDP is reasonable.

2.2. Temporal Correlation
The measured and reference temporal correlation results of CDL-C UMi and CDL-A InO 28GHz beam1 are illustrated in Fig. 3 and Fig. 4. Although the measured results match very well with the reference at the high-correlation region, some deviations occur at the low-correlation region. 
[image: UMi CDL C]
Fig. 3 Temporal Correlation measurement results of CDL-C UMi 28GHz Beam1[image: InO CDL A]
Fig. 4 Temporal Correlation measurement results of CDL-A InO 28GHz Beam1
Observation 2: The TC measurement results of two FR2 reference channel models match well with the reference TC values, proving that the pass/fail limits for TC is reasonable.

2.3. PSP
The PAS measurement results of CDL-C Umi and CDL-A InO for 28GHz beam1 are illustrated in Fig. 5 and Fig. 6, respectively. The corresponding PSP for two reference channel models is 94% and 92.92%. Considering that PSP is the spatial validation parameter only defined in FR2 and the reference value is determined as the theoretical value rather than the simulation ones, we support that the pass/fail limits can be slightly loose such as the tentative limits value.
[image: UMi_CDL_C_实测PAS]
Fig. 5 PAS measurement results of CDL-C UMi 28GHz Beam1
[image: InO_CDL_A_实测]
Fig.6 PAS measurement results of CDL-A InO 28GHz Beam1

Observation 3: The PAS measurement results of two FR2 reference channel models match well with the reference PAS values. Considering PSP is the spatial validation parameter only defined in FR2 and the reference value is determined as the theoretical value rather than the simulation ones, we support that the pass/fail limits can be slightly loose such as the tentative agreement limits.
2.4. V/H ratio
The measured and reference V/H ratio is as follows:
	Channel model
	Reference
	Measured

	CDL-C UMi
	Input 1:  V/H = -0.45 dB
Input 2:  V/H = 0.49 dB
	Input 1:  V/H = 1.01 dB
Input 2:  V/H = -0.51 dB

	CDL-A InO
	Input 1:  V/H = -0.04 dB
Input 2:  V/H = 0.04 dB
	Input 1:  V/H = 0 dB
Input 2:  V/H = -0.02 dB



Observation 4: The V/H ratio measurement results of two FR2 reference channel models match well with the reference V/H ratio values, proving that the pass/fail limits for V/H ratio is reasonable.
3	Conclusions
In this contribution, validation results for FR2 reference channel models are given, which proving that the tentative determined pass/fail limits are reasonable.
Observation 1: The PDP measurement results of two FR2 reference channel models match well with the reference PDP values, proving that the pass/fail limits for PDP is reasonable.
Observation 2: The TC measurement results of two FR2 reference channel models match well with the reference TC values, proving that the pass/fail limits for TC is reasonable.
Observation 3: The PAS measurement results of two FR2 reference channel models match well with the reference PAS values. Considering PSP is the spatial validation parameter only defined in FR2 and the reference value is determined as the theoretical value rather than the simulation ones, we support that the pass/fail limits can be slightly loose such as the tentative agreement limits.
Observation 4: The V/H ratio measurement results of two FR2 reference channel models match well with the reference V/H ratio values, proving that the pass/fail limits for V/H ratio is reasonable.
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