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[bookmark: _Hlk119613143][bookmark: OLE_LINK19][bookmark: _Hlk119613171][bookmark: OLE_LINK4]1	Introduction
[bookmark: OLE_LINK3]According to the approved framework for FR2 MIMO OTA performance requirements development [1], lab volunteers should complete channel model validation before participate in the lab alignment activity, as described below:
	 2.2.2 Channel Model Validation
1. The purpose of Channel Model Validation is to ensure that the channel models are correctly implemented and hence capable of generating the propagation environment, as described by the model, within the test zone of the 3D-MPAC system. 
2. The channel model validation measurements shall be performed as described in Annex D.3 of TS 38.151, including:
a. Power delay profile (PDP) 
b. Doppler/Temporal correlation
c. PAS similarity percentage (PSP)
d. Cross-polarization
e. Power validation
3. Channel model: FR2 UMi CDL-C, as specified in Annex D.1 of TS 38.151
4. Test band: n261
5. Pass/fail limits: as defined in Annex D.2 of TS 38.151


Besides, the pass/fail limits for PSP and power validation are still unsettled in TS 38.151:
	[bookmark: _Toc114141581][bookmark: _Toc121935189][bookmark: _Toc124152207][bookmark: _Toc137479651][bookmark: _Toc138765520]D.4.4	Pass/Fail Criteria of PSP
This clause defines the pass/fail criteria of PSP, this general pass/fail limits principle apply for all FR2 frequency bands.
The PSP pass/fail limit is specified as [84%].
[bookmark: _Toc114141583][bookmark: _Toc121935191][bookmark: _Toc124152209][bookmark: _Toc137479653][bookmark: _Toc138765522]D.4.6	Pass/Fail Criteria of Power validation
This clause defines the pass/fail criteria of power validation, this pass/fail limits apply for all FR2 bands.
The power validation pass/fail limit is specified as [TBD].




CAICT has presented part of channel model validation results of FR2 MIMO OTA test setup in our lab for band n261 at the last RAN4 meeting [2]. In this paper, we present a full set of channel model validation results for band n261, and share our views on unsettled pass/fail limits for FR2 channel model validation. 
2	Discussion
We conducted the channel model validation in our 3D-MPAC system according to the measurement setup, test procedures, and instrument settings in TS 38.151. The validation measurements were conducted at the requested test frequency 27925MHz for band n261. 
[bookmark: _Hlk127439682]The following characteristics of CDL-C UMi channel model have been validated:
Table 1. The validated CDL-C UMi channel model parameters
	Band
	Test frequency
	Characteristic
	Outcome

	n261
	[bookmark: _Hlk127439840]27925MHz
	PDP (updated)
	Well fulfilled the pass/fail limits

	
	
	Temporal correlation/Doppler
	

	
	
	PSP
	

	
	
	Cross-polarization
	

	
	
	Power validation
	The delta is -0.543dB
Pass/fail limit is TBD



[bookmark: OLE_LINK1]2.1  Power delay profile (PDP)
The PDP measurement reuslt is updated with a wider CE bandwith of 200MHz, as shown in Fig. 1. The measured PDP matched well with the target reference values. 
[image: ]    
 Fig. 1  PDP measurement results and reference values for CDL-C UMi, fc = 27925MHz

2.2  Temporal correlation/Doppler
The measured Temporal correlation matches well with the target curve, as shown in Fig. 2. 
[image: ]
Fig. 2  Temporal correlation measurement results and reference values for CDL-C UMi, fc = 27925MHz

2.3  PAS similarity percentage (PSP)
Fig. 3 presents the reference and measured PAS. The calculated PSP is 89.68%, which is better than the pass/fail limit [84%]. 
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(a) Ref. PAS Seen by DUT		                 		(b) Measured PAS Seen by DUT
Fig. 3  PAS measurement results and reference values for CDL-C UMi, fc = 27925MHz. PSP (Ref<->Meas.): 89.68%

The pass/fail limit for PSP validation is still in square brackets. Based on the submitted PSP validation results from different labs, 84% is a reasonable value. It is proposed to remove the square brackets and confirm the PSP pass/fail limit as 84%. 
Proposal 1: Confirm the pass/fail limit for PSP validation as 84% and remove the square brackets. 

2.4  Cross-polarization
The cross-polarization validation results well fulfilled the pass/fail limit, as shown in Table 2.
[bookmark: _Hlk146722771]Table 2. Cross-polarization verification results for CDL-C UMi, fc = 27925MHz
	Frequency
	Beam
	Reference target
	Measurement result
	Delta
	Pass/fail limit

	fc = 27925MHz
	Beam 1
	Input 1:  V/H = -0.45 dB
	V/H = -0.70 dB
	-0.25 dB
	±1.5 dB

	
	
	Input 2: V/H = 0.49 dB
	V/H = 1.27 dB
	0.78 dB
	

	
	
	Input 1+2:  V/H = 0 dB
	V/H = -0.23dB
	-0.23 dB
	



2.5  Power validation
The power validation results are shown in Table. 3. The delta between measured value and expect value is -0.543dB. 
Table 3. Power validation results for CDL-C UMi (Unit: dBm/15kHz)
	Frequency
	Band
	Measured V power
	Measured H power
	Measured total power
	Expected
	Delta power
	Pass/fail limit

	27925MHz
	n261
	-110.314
	-110.807
	-107.543
	-107
	-0.543
	TBD



Apple and Huawei also have provided power validation results, the gaps between expected value and measured value are -0.3dB and 0.68dB, respectively [3-4]. Based on the measurement results, we suggest to specify FR2 power validation pass/fail limit as ±1 dB. 
Proposal 2: Define the FR2 power validation pass/fail limit as ±1 dB.
Power validation is essential and directly affect the measured sensitivity values. It would be benefical to tighten the FR1 power validation pass/fail limit, to ensure good implementations of the MPAC system and accurate measurement sensitivity values. 
Proposal 3: Tighten the FR1 power validation pass/fail limit to ±1 dB.

Observation 1: CAICT has completed a full set of FR2 MIMO OTA channel model validation for CDL-C UMi at band n261. The following characteristics have been validated: PDP, Doppler, PSP, Cross-polarization, and Power validation.  
3	Conclusion
Proposal 1: Confirm the pass/fail limit for PSP validation as 84% and remove the square brackets. 
Proposal 2: Define the FR2 power validation pass/fail limit as ±1 dB.
Proposal 3: Tighten the FR1 power validation pass/fail limit to ±1 dB.
Observation 1: CAICT has completed a full set of FR2 MIMO OTA channel model validation for CDL-C UMi at band n261. The following characteristics have been validated: PDP, Doppler, PSP, Cross-polarization, and Power validation.  
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