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1 Introduction

In RAN4#106 meeting, the framework was stable and time plan was specified [1], in which the remaining issues on FR2 MIMO OTA focus on performance part. In addition, the FR2 channel model validation is being discussed, and we provide our views in this contribution.
2. Discussion
Regarding FR2 channel model validation, there were two FFS left. 

[image: image1]
The current PDP target powers are as follows based on integrated clusters approach. Delays are normalized such that the first cluster has zero delay and the peak of continuous PDPs coincides with the highest cluster delay. Power values are normalized such that the measured and the bandwidth limited PDP have maximum of zero dB[2]. We provide the measurement result as shown in Figure 1, which extends X-axis to – 20ns. Form the result, an additional cluster at 0ns dose appear. We do not have a strong view on TS 38.151 a PDP target definition for an additional cluster at 0ns.
Table D.3.2-3: PDP Targets for FR2 CDL-C UMi 

	Combined Clusters index
	Delay(ns)
	Power(dB)

	1-5 
	15
	-17.9

	6-11
	40
	0.0 

	13-14
	75
	-31.2
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Figure 2 Measured PDP
Regarding an option to measure the EPRE power validation using a test equipment capable to decode the NR signal, we wonder if it is necessary based on the reason mentioned in [3], because the SSB transmission is also discontinuous in FR1. On the one hand, sufficient measurement accuracy in FR1 can be obtained by conventional power validation as shown in [7], and the EPRE power validation seems unnecessary for channel verification. On the other hand, the measurement of EPER involves the decoding algorithm in which different vendors may have own implementation. Thus, there are difficulties in how to standardize it.
Proposal 1: Considering unclear motivation and unaligned decoding algorithm, not recommendation the EPRE power validation.
In addition to what was discussed above, we think temporal correlation can be further tighten absed on the collected measurement results[3][4][5]. Figure 2 shows the pass/fail, target and measured curve of temporal correlation. The green curve presents the pass/fail of the current spec, which is same as FR1. FR1 has many target curves to measure in Table C.4.3-1 [6], which drives loose restrictions, yet FR2 only has one target curve. It may be necessary to tighten the pass/fail limit appropriately.
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Current spec                                           Proposal 2a                                            Proposal 2b
Figure 2 Pass/fail, target and measured curve of temporal correlation
Proposal 2: Based on more input data, RAN4 to consider tightening the pass/fail limit appropriately. 
We provied two tightened pass/fial limits:

Proposal 2a: The pass/fail limits for temporal correlation are formed as bands of ±10% of correlation capped at 100% from the target defined in clause D.3.3. Additionally, when the upper bound reaches 20%, the limit stays at 20% and the lower limit drops to 0%. The values defined in Table 1 are introduced into the spec.

Proposal 2b: The pass/fail limits for temporal correlation are formed as bands of ±10% of correlation capped at 100% from the target defined in clause D.3.3, and the lower limit drops to 0%. The values defined in Table 2 are introduced into the spec.

Table 1 pass/fail limits for temporal correlation based on Proposal 4a

	Distance [λ]
	X2V Corr.
	Distance [λ]
	X2V Corr.

	
	Lower
	Upper
	
	Lower
	Upper

	0
	0.9000
	1.0000 
	2.5
	0.0769
	0.2769

	0.1
	0.8929
	1.0000  
	2.6
	0.0717
	0.2717

	0.2
	0.8717
	1.0000
	2.7
	0.0649
	0.2649

	0.3
	0.8379
	1.0000
	2.8
	0.0564
	0.2564

	0.4
	0.7937
	0.9937
	2.9
	0.0456
	0.2456

	0.5
	0.7414
	0.9414
	3
	0.0327
	0.2327

	0.6
	0.6834
	0.8834
	3.1
	0.0177
	0.2177

	0.7
	0.6223
	0.8223
	3.2
	0.0011
	0.2011

	0.8
	0.5601
	0.7601
	3.3
	0.0000
	0.2000

	0.9
	0.4986
	0.6986
	3.4
	0.0000
	0.2000

	1
	0.4387
	0.6387
	3.5
	0.0000
	0.2000

	1.1
	0.3817
	0.5817
	3.6
	0.0000
	0.2000

	1.2
	0.3284
	0.5284
	3.7
	0.0000
	0.2000

	1.3
	0.2796
	0.4796
	3.8
	0.0000
	0.2000

	1.4
	0.2362
	0.4362
	3.9
	0.0000
	0.2000

	1.5
	0.1984
	0.3984
	4
	0.0000
	0.2000

	1.6
	0.1667
	0.3667
	4.1
	0.0000
	0.2000

	1.7
	0.1416
	0.3416
	4.2
	0.0000
	0.2000

	1.8
	0.1221
	0.3221
	4.3
	0.0000
	0.2000

	1.9
	0.1081
	0.3081
	4.4
	0.0000
	0.2000

	2
	0.0987
	0.2987
	4.5
	0.0000
	0.2000

	2.1
	0.0921
	0.2921
	4.6
	0.0000
	0.2000

	2.2
	0.0879
	0.2879
	4.7
	0.0000
	0.2000

	2.3
	0.0844
	0.2844
	4.8
	0.0000
	0.2000

	2.4
	0.0812
	0.2812
	4.9
	0.0000
	0.2000

	
	
	
	5
	0.0000
	0.2000


	Table 2 pass/fail limits for temporal correlation based on Proposal 4a

Distance [λ]
	X2V Corr.
	Distance [λ]
	X2V Corr.

	
	Lower
	Upper
	
	Lower
	Upper

	0
	0.9000
	1.0000 
	2.5
	0.0769
	0.2769

	0.1
	0.8929
	1.0000  
	2.6
	0.0717
	0.2717

	0.2
	0.8717
	1.0000
	2.7
	0.0649
	0.2649

	0.3
	0.8379
	1.0000
	2.8
	0.0564
	0.2564

	0.4
	0.7937
	0.9937
	2.9
	0.0456
	0.2456

	0.5
	0.7414
	0.9414
	3
	0.0327
	0.2327

	0.6
	0.6834
	0.8834
	3.1
	0.0177
	0.2177

	0.7
	0.6223
	0.8223
	3.2
	0.0011
	0.2011

	0.8
	0.5601
	0.7601
	3.3
	0.0000
	0.1829

	0.9
	0.4986
	0.6986
	3.4
	0.0000
	0.1638

	1
	0.4387
	0.6387
	3.5
	0.0000
	0.1449

	1.1
	0.3817
	0.5817
	3.6
	0.0000
	0.1272

	1.2
	0.3284
	0.5284
	3.7
	0.0000
	0.1121

	1.3
	0.2796
	0.4796
	3.8
	0.0000
	0.1023

	1.4
	0.2362
	0.4362
	3.9
	0.0000
	0.1079

	1.5
	0.1984
	0.3984
	4
	0.0000
	0.1104

	1.6
	0.1667
	0.3667
	4.1
	0.0000
	0.1083

	1.7
	0.1416
	0.3416
	4.2
	0.0000
	0.1026

	1.8
	0.1221
	0.3221
	4.3
	0.0000
	0.1095

	1.9
	0.1081
	0.3081
	4.4
	0.0000
	0.1235

	2
	0.0987
	0.2987
	4.5
	0.0000
	0.1397

	2.1
	0.0921
	0.2921
	4.6
	0.0000
	0.1572

	2.2
	0.0879
	0.2879
	4.7
	0.0000
	0.1738

	2.3
	0.0844
	0.2844
	4.8
	0.0000
	0.1890

	2.4
	0.0812
	0.2812
	4.9
	0.0018
	0.2018

	
	
	
	5
	0.0109
	0.2019


3 Conclusions.
In our contribution, we share our views on FR2 MIMO OTA Channel Model Validation.
Proposal 1: Considering unclear motivation and unaligned decoding algorithm, not recommendation the EPRE power validation.

Proposal 2: Based on more input data, RAN4 to consider tightening the pass/fail limit appropriately. 

Proposal 2a: The pass/fail limits for temporal correlation are formed as bands of ±10% of correlation capped at 100% from the target defined in clause D.3.3. Additionally, when the upper bound reaches 20%, the limit stays at 20% and the lower limit drops to 0%. The values defined in Table 1 are introduced into the spec.

Proposal 2b: The pass/fail limits for temporal correlation are formed as bands of ±10% of correlation capped at 100% from the target defined in clause D.3.3, and the lower limit drops to 0%. The values defined in Table 2 are introduced into the spec.
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Issue 3-2: FR2 channel model validation


<Agreement>: 


Consider to add an alternative time domain test method for the FR2 TCF similarly as for the one defined for FR1.


<Way forward>: 


Prepare formal CR based on the agreement before the next meeting.


FFS the following proposals at the next meeting. 


Consider to add on TS 38.151 a PDP target definition for an additional cluster at 0ns.


Consider the possibility to add an option to measure the EPRE Power Validation using a test equipment capable to decode the NR signal.








