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1	Introduction
[bookmark: _Hlk92273438][bookmark: OLE_LINK32][bookmark: OLE_LINK31][bookmark: OLE_LINK4]The FR1 MIMO OTA lab alignment activity is ongoing, labs are expected to submit channel mode validation results in the RAN4#101-bis-e meeting [1]. CAICT has shared validation results of Temporal correlation and Spatial correlation in the Nov. RAN4 meeting [2]. Besides, it was agreed that the FR1 MIMO OTA channel model validation pass/fail limits should be decided by Jan. RAN4 meeting in WF [3]. 
[bookmark: OLE_LINK25]In this paper, we share our further validation results on channel model, and views on the PDP reference and pass/fail limits.
2	Discussion
[bookmark: OLE_LINK8]2.1	FR1 channel model validation results 
[bookmark: OLE_LINK2]2.1.1	Power Delay Profile (PDP)
Measurement results:
[image: ][image: ]
(a) Beam 1                                    (b) Beam 2
[bookmark: OLE_LINK12][bookmark: OLE_LINK1][bookmark: _Hlk85035284]Figure 1. PDP measurement results and target values for CDL-C UMa, fc ≤ 2.5 GHz.
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(a) Beam 1                                    (b) Beam 2
[bookmark: _Hlk85036268]Figure 2. PDP measurement results and target values for CDL-C UMa, fc > 2.5 GHz.

Observation 1: CAICT’s PDP measurement results of FR1 CDL-C UMa channel model match well with the target values. 

2.1.2	Cross-polarization
[bookmark: OLE_LINK9]Table 1. Cross-polarization verification results for CDL-C UMa
	Frequency
	Beam
	Reference
	Measurement result

	fc ≤ 2.5 GHz
	Beam 1
	Input 1+2:  V/H = 0 dB

	0.44 dB

	
	Beam 2
	Input 3+4:  V/H = 0 dB
	0.55 dB

	fc > 2.5 GHz
	Beam 1
	Input 1+2:  V/H = 0 dB

	0.49 dB

	
	Beam 2
	Input 3+4:  V/H = 0 dB
	0.58 dB



[bookmark: OLE_LINK11]Observation 2: CAICT’s Cross-polarization measurement results of FR1 CDL-C UMa channel model match well with the target values. 

2.2	Views on PDP reference and pass/fail limits
In the RAN4#101-e meeting, the agreements on the PDP reference and pass/fail limits were captured as follows [3]:


Issue 1-1-3: Inconsistence between PDP reference and measurement setting
The reference PDP should be filtered to the BW of 200 MHz to compare the measurement results with the reference for FR1channel model validation. 
The reference PDP filtered to the BW of 200 MHz should be stabilized in Jan. RAN4 meeting. A check point for offline alignment among CE venders before Jan. 2022 is encouraged. It is also encouraged to share the results in the NR MIMO OTA email reflector before Jan. 2022.
FFS how to define the pass/fail limits based on 200MHz-filtered reference.
Issue 1-1-4: PDP pass/fail limits for FR1 CDL-C UMa channel model validation
Companies are encouraged to continue offline discussion before Jan. 2022 RAN4 meeting to collect the measurement results from labs in the NR MIMO OTA email reflector, and final agreement need to be confirmed and decided by Jan 2022 RAN4#101bis-e meeting.

It was agreed that the reference PDP should be filtered to the BW of 200MHz. However, the CE BW is usually less than 200MHz (e.g., 40MHz, 100MHz, …) and also affects the measured PDP in practice. If the 200MHz filtered PDP is defined as the reference, it will be unfair to apply the same pass/fail limits to PDP measurement results with different CE BWs.
We examined the effect of different CE BWs (100MHz and 200MHz) on the PDP measurement result, as shown in Figure 3. It can be clearly seen that the two measured PDP curves have different shapes. Specifically, the parts with lower power are obviously affected, but the “peak positions” on the curves are almost unaffected.  To mitigate the CE BW impact, we propose not to use the whole 200MHz filtered PDP as the reference curve, instead, to adopt the discrete “peak values” on the filtered PDP curve as the new PDP reference. 
[image: ]
[bookmark: OLE_LINK27]Figure 3 (a). PDP measurement results with different CE BWs, compared with the original PDP reference
[image: ]
Figure 3 (b). PDP measurement results with different CE BWs, compared with the proposed new PDP reference (Note that the new PDP reference is for illustration only, not the final values.)

[bookmark: OLE_LINK15]Observation 3: The PDP measurement result is affected by the CE BW in practice, but the “peak positions” on the measured PDP are almost unaffected. 
Proposal 1: Adopt the discrete “peak values” on the 200MHz filtered PDP simulation curve as the new PDP reference.
Proposal 2: The effect of CE BW on the PDP measurement result should be taken into account when defining PDP pass/fail limits, i.e., the pass/fail limits should be reasonably wide to accommodate PDP measurement results with different CE BWs.

The relative path loss of the clusters has a large dynamic range of 40dB. It is challenging to accurately measure the weaker clusters. The same absolute value of test error will cause a larger deviation value in dB when a cluster is weaker. E.g., the absolute deviation between 0dB and -10dB is 0.9, but the absolute deviation between -30dB and -40dB is 0.0009. Thus, it is reasonable to define a larger power tolerance for weaker clusters. The PDP pass/fail limits proposed in R4-2119093 [4] are reasonable. 
Observation 4: The same absolute value of test error will cause a larger deviation value in dB when a cluster is weaker.
[bookmark: OLE_LINK3][bookmark: OLE_LINK13]Proposal 3: Define different power tolerances for clusters with different path loss. The power tolerance for weaker clusters should be larger. 
[bookmark: OLE_LINK26]Proposal 4: Adopt the PDP pass/fail limits proposed in R4-2119093 as below.
	
	Power Tolerance
	Delay Tolerance

	Paths from 0dB to 10dB
	[±1dB]
	[±6ns]

	Paths from 10dB to 20dB
	[±2.5dB]
	[±6ns]

	Paths from 20dB to 30dB
	[±5dB]
	[±6ns]

	Paths from 30dB to 40dB
	[±10dB]
	[±6ns]



3	Conclusion
In this paper, we share our further validation results on channel model, and views on the PDP reference and pass/fail limits.
Observation 1: CAICT’s PDP measurement results of FR1 CDL-C UMa channel model match well with the target values. 
Observation 2: CAICT’s Cross-polarization measurement results of FR1 CDL-C UMa channel model match well with the target values. 
Observation 3: The PDP measurement result is affected by the CE BW in practice, but the “peak positions” on the measured PDP are almost unaffected. 
Proposal 1: Adopt the discrete “peak values” on the 200MHz filtered PDP simulation curve as the new PDP reference.
Proposal 2: The effect of CE BW on the PDP measurement result should be taken into account when defining PDP pass/fail limits, i.e., the pass/fail limits should be reasonably wide to accommodate PDP measurement results with different CE BWs.
Observation 4: The same absolute value of test error will cause a larger deviation value in dB when a cluster is weaker.
Proposal 3: Define different power tolerances for clusters with different path loss. The power tolerance for weaker clusters should be larger. 
Proposal 4: Adopt the PDP pass/fail limits proposed in R4-2119093 as below.
	
	Power Tolerance
	Delay Tolerance

	Paths from 0dB to 10dB
	[±1dB]
	[±6ns]

	Paths from 10dB to 20dB
	[±2.5dB]
	[±6ns]

	Paths from 20dB to 30dB
	[±5dB]
	[±6ns]

	Paths from 30dB to 40dB
	[±10dB]
	[±6ns]
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