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1
Introduction

The WID in [1] on Multiple Input Multiple Output (MIMO) Over-the-Air (OTA) performance requirements for NR UEs has been approved in RAN#88e. More optimization and details of test methodologies based on [2] should be taken into consideration. In RAN4#96-e meeting, WF on NR MIMO OTA was agreed [3] ,which leaves some unresolved research issues.
This proposal focuses on the known issues, including the analysis of InO CDL-A and UMi CDL-C of FR2 channel model for defining FR2 MIMO OTA requirement.
2
Discussion 

2.1
Background

In [3], it is proposed that the down-selecting of parameters for NR MIMO OTA requirements should be taken into consideration. The details are as below:
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To solve the preceding further discussion, we will have some analysis in this contribution.
2.2
The down-selection of FR2 channel model for defining FR2 MIMO OTA requirement  

As is described in [2], The different channel models are defined to create corresponding complex multipath radio propagation conditions for FR1 and FR2. The following scenarios are selected for NR FR2 MIMO OTA:

FR2 static testing scenarios:

-
Urban Micro street canyon and Indoor

In order to describe unambiguously the procedure of generating realizations CDL channel models, various aspects need to be clarified, e.g., details of scaling procedure, inclusion of BS antenna arrays and beams to the model output, and removing unwanted randomness of model realizations.

In WI we keep both InO CDL-A and UMi CDL-C at this stage, but the goal is to select one for final requirement. So we need to have some compare. Channel model parameter tables for CDL-A and C for UMi and InO at 28 GHz are presented in section 7.2.2 in [2]. The channel model tables presented here are only the propagation parameters, i.e., without the effect of base station antenna filtering. For the determination of desired zenith spread of departure (ZSDdesired) from [4], the following parameters are used hBS  = 10 m, hUT = 1.5 m, and d2d = 100 m. 
For NR FR2 InO CDL-A MIMO OTA testing, the channel models are required to be measured in table 7.2.2-6 as following in [2]:
Table 7.2.2-6: Channel model parameters for InO CDL-A at 28 GHz
	Cluster #
	Absolute Delay [ns]
	Power in [dB]
	AOD in [°]
	AOA in [°]
	ZOD in [°]
	ZOA in [°]

	1
	0
	-13.4014
	-101.633
	110.3637
	77.4554
	114.0008

	2
	11.457
	0
	-3.2678
	-157.49
	95.5583
	90.2073

	3
	12.075
	-2.2185
	-3.2678
	-157.49
	95.5583
	90.2073

	4
	17.604
	-3.9794
	-3.2678
	-157.49
	95.5583
	90.2073

	5
	13.83
	-5.9799
	50.1288
	125.3079
	107.6831
	92.0912

	6
	16.125
	-8.1984
	50.1288
	125.3079
	107.6831
	92.0912

	7
	20.124
	-9.9593
	50.1288
	125.3079
	107.6831
	92.0912

	8
	17.25
	-10.5014
	67.8333
	-68.3566
	119.5552
	59.3663

	9
	22.854
	-7.5014
	-47.105
	-92.0429
	79.5604
	65.5763

	10
	46.125
	-15.9014
	88.7055
	135.7039
	67.4357
	47.5044

	11
	56.934
	-6.6014
	-47.8403
	110.7181
	109.5355
	67.5301

	12
	66.726
	-16.7014
	75.3564
	-135.753
	128.5646
	44.6436

	13
	65.154
	-12.4014
	-87.4352
	95.7739
	120.0604
	60.8316

	14
	74.826
	-15.2014
	-98.1824
	125.3079
	122.5022
	126.3512

	15
	75.357
	-10.8014
	-74.3689
	-71.4282
	76.1924
	108.4188

	16
	91.746
	-11.3014
	-77.8193
	-80.879
	73.3297
	112.1169

	17
	122.43
	-12.7014
	92.665
	-95.1735
	74.5505
	112.4658

	18
	133.737
	-16.2014
	83.0491
	145.2729
	124.4388
	49.2488

	19
	137.085
	-18.3014
	74.1685
	165.4151
	60.8681
	45.4809

	20
	143.898
	-18.9014
	-67.9771
	171.7944
	63.352
	37.1078

	21
	150.198
	-16.6014
	-88.0574
	140.3112
	128.6067
	128.3747

	22
	159.129
	-19.9014
	70.6615
	-156.959
	65.878
	131.6542

	23
	289.758
	-29.7014
	-32.6811
	112.6674
	117.3239
	135.4221

	Per-Cluster Parameters

	Parameter
	CASD in [°]
	CASA in [°]
	CZSD in [°]
	CZSA in [°]
	XPR in [dB]
	

	Value
	2.8282
	6.4975
	1.263
	2.0933
	10
	


For NR FR2 UMi CDL-C MIMO OTA testing, the channel models are required to be measured in table 7.2.2-6 as following in [2]:

Table 7.2.2-3: Channel model parameters for UMi CDL-C at 28 GHz
	Cluster #
	Absolute Delay [ns]
	Power in [dB]
	AOD in [°]
	AOA in [°]
	ZOD in [°]
	ZOA in [°]

	1
	0
	-4.4215
	-30.4353
	-134.4434
	98.9242
	83.3318

	2
	12.594
	-1.25
	-20.9269
	129.1633
	99.1915
	72.5229

	3
	13.314
	-3.4684
	-20.9269
	129.1633
	99.1915
	72.5229

	4
	13.974
	-5.2294
	-20.9269
	129.1633
	99.1915
	72.5229

	5
	13.056
	-2.5215
	-28.0782
	-152.8206
	99.5732
	71.1282

	6
	38.196
	0
	-11.6982
	164.1145
	99.306
	74.7544

	7
	38.688
	-2.2185
	-11.6982
	164.1145
	99.306
	74.7544

	8
	39.36
	-3.9794
	-11.6982
	164.1145
	99.306
	74.7544

	9
	39.504
	-7.4215
	17.3861
	84.3647
	100.4513
	69.2454

	10
	47.61
	-7.1215
	-37.5865
	92.0623
	98.5616
	66.7349

	11
	49.278
	-10.7215
	20.2226
	-97.7585
	100.6231
	72.0348

	12
	56.016
	-11.1215
	-50.6106
	78.4702
	98.218
	64.4337

	13
	73.71
	-5.1215
	-33.911
	93.1719
	100.165
	85.4238

	14
	78.498
	-6.8215
	-37.5066
	-112.0441
	100.2604
	64.1548

	15
	130.224
	-8.7215
	-43.1797
	102.4645
	98.1225
	64.7824

	16
	162.63
	-13.2215
	29.2116
	67.2359
	100.2604
	92.467

	17
	255.534
	-13.9215
	27.8133
	34.5731
	98.4852
	65.6889

	18
	276.018
	-13.9215
	23.6584
	48.5813
	98.1416
	68.7572

	19
	329.412
	-15.8215
	-52.5282
	36.4455
	97.9698
	59.1339

	20
	336.462
	-17.1215
	25.0168
	52.6729
	100.7376
	65.3402

	21
	378.39
	-16.0215
	25.4562
	49.8296
	98.1225
	58.4365

	22
	398.244
	-15.7215
	30.7697
	46.4316
	98.1034
	65.2705

	23
	422.562
	-21.6215
	35.9234
	30.759
	100.4513
	62.6903

	24
	519.138
	-22.8215
	-61.2775
	69.2469
	100.9476
	61.993

	Per-Cluster Parameters

	Parameter
	CASD in [°]
	CASA in [°]
	CZSD in [°]
	CZSA in [°]
	XPR in [dB]
	

	Value
	0.799
	10.4021
	0.5726
	4.8814
	7
	


Based on parameter comparison, we can see that NR FR2 UMi CDL-C is more suitable for this application in MIMO OTA. Firstly, in daily use of FR2, UMi scenarios are more applicable than InO scenarios. Secondly, as for UMi  CDL-C, the angle spread is smaller, coverage feature is more concentrated, and the performance is closer to that in outdoor NLOS scenario than InO CDL-A. 
As a result,We prefer to keep UMi CDL-C as final requirement in NR FR2 MIMO OTA. At the same time, we call on companies to actively provide simulations to verify this to promote related research.
Proposal 1: We prefer to keep UMi CDL-C as final requirement in NR FR2 MIMO OTA.
3
Summary 

Based on the discussion, all the proposals are listed below:
Proposal 1: We prefer to keep UMi CDL-C as final requirement in NR FR2 MIMO OTA.
4
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