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1 Introduction
FR2 MIMO OTA Spatial Channel validation involves measuring PDP, Autocorrelation, V/H. This contribution presents theoretical targets and pass/fail limits. The PSP reference plot for CDL-C-UMi was added in Rev 1.
2 Details
The theoretical targets assume “X” polarization in the gNB as decided in [1]. 
Table 1. CDL-C-UMi, X2+, fc=28 GHz Autocorrelation for 1st Beam.
	Lambda
	X2V
	H11
	H21
	H12
	H22

	0
	1
	1
	1
	1
	1

	0.1000
	0.9928
	0.9948
	0.9911
	0.9909
	0.9948

	0.2000
	0.9716
	0.9794
	0.965
	0.9641
	0.9796

	0.3000
	0.9379
	0.9551
	0.9235
	0.9213
	0.9554

	0.4000
	0.8936
	0.9232
	0.8689
	0.8651
	0.9236

	0.5000
	0.8412
	0.8855
	0.8044
	0.7985
	0.8859

	0.6000
	0.7833
	0.8439
	0.7333
	0.7248
	0.8439

	0.7000
	0.7221
	0.7999
	0.6588
	0.6471
	0.799

	0.8000
	0.6598
	0.7547
	0.5836
	0.5682
	0.7523

	0.9000
	0.598
	0.7093
	0.5104
	0.4906
	0.7044

	1.0000
	0.5381
	0.6641
	0.441
	0.4163
	0.6558

	1.1000
	0.481
	0.6196
	0.3772
	0.347
	0.6067

	1.2000
	0.4276
	0.5761
	0.3205
	0.2839
	0.5573

	1.3000
	0.3788
	0.534
	0.2721
	0.2285
	0.5079

	1.4000
	0.3353
	0.4937
	0.2329
	0.1816
	0.459

	1.5000
	0.2976
	0.4557
	0.2037
	0.1441
	0.411

	1.6000
	0.2661
	0.4203
	0.1847
	0.1165
	0.3646

	1.7000
	0.2409
	0.388
	0.1757
	0.099
	0.3202

	1.8000
	0.2217
	0.3589
	0.176
	0.0912
	0.2783

	1.9000
	0.2077
	0.333
	0.1841
	0.0917
	0.2391

	2.0000
	0.1981
	0.3104
	0.1982
	0.0985
	0.2028

	2.1000
	0.1917
	0.2909
	0.2163
	0.1091
	0.1693

	2.2000
	0.1874
	0.2746
	0.2361
	0.1215
	0.1387

	2.3000
	0.184
	0.2612
	0.2557
	0.1336
	0.1112

	2.4000
	0.1807
	0.2507
	0.2732
	0.1439
	0.0876

	2.5000
	0.1768
	0.2428
	0.2872
	0.1512
	0.0689

	2.6000
	0.1716
	0.2368
	0.2966
	0.1545
	0.0567

	2.7000
	0.1648
	0.232
	0.3006
	0.1534
	0.0523

	2.8000
	0.1561
	0.2277
	0.299
	0.1477
	0.0547

	2.9000
	0.1454
	0.2231
	0.2917
	0.1376
	0.0611

	3.0000
	0.1325
	0.2174
	0.2787
	0.1238
	0.069

	3.1000
	0.1175
	0.2102
	0.2607
	0.1078
	0.0771

	3.2000
	0.1006
	0.2012
	0.2382
	0.0919
	0.0846

	3.3000
	0.0823
	0.1903
	0.2123
	0.08
	0.0912

	3.4000
	0.0632
	0.1778
	0.1844
	0.0765
	0.0965

	3.5000
	0.0443
	0.164
	0.1559
	0.0829
	0.1003

	3.6000
	0.0267
	0.1499
	0.1285
	0.0956
	0.1022

	3.7000
	0.0116
	0.1364
	0.1038
	0.1097
	0.1018

	3.8000
	0.002
	0.1248
	0.0833
	0.1215
	0.0986

	3.9000
	0.0083
	0.1163
	0.0677
	0.1288
	0.0926

	4.0000
	0.011
	0.1119
	0.057
	0.1305
	0.0837

	4.1000
	0.009
	0.1119
	0.0506
	0.1264
	0.0721

	4.2000
	0.0029
	0.1156
	0.0483
	0.1175
	0.0584

	4.3000
	0.0092
	0.1219
	0.051
	0.1062
	0.0433

	4.4000
	0.0233
	0.1294
	0.0595
	0.0961
	0.0285

	4.5000
	0.0396
	0.1373
	0.0729
	0.0924
	0.0183

	4.6000
	0.0568
	0.1446
	0.0894
	0.0982
	0.022

	4.7000
	0.0737
	0.1509
	0.1066
	0.1125
	0.0346

	4.8000
	0.089
	0.1556
	0.1226
	0.1311
	0.0485

	4.9000
	0.1017
	0.1585
	0.1355
	0.1497
	0.0615

	5.0000
	0.1108
	0.1593
	0.1439
	0.1656
	0.0729
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Table 2. PDP Strongest Beam FR2 CDL-C-UMi, X2+, fc=28 GHz
	 Delay (ns)  
	 X2V  
	H11   
	H21   
	H12    
	H22 

	0 
	-24.9201
	-25.061
	-24.8242
	-25.1858
	-25.4438

	12.5940 
	-17.801
	-17.6985
	-18.0142
	-18.3323
	-17.9934

	13.0560 
	-29.4597
	-29.1791
	-29.0508
	-30.2067
	-30.3749

	13.3140 
	-20.9498
	-20.3695
	-20.3318
	-22.1087
	-22.1656

	13.9740 
	-25.0122
	-25.2624
	-25.428
	-25.1681
	-25.012

	38.1960        
	0
	0
	-0.0068
	-0.4156
	-0.4081

	38.6880 
	-2.5868
	-3.5732
	-2.0849
	-2.1261
	-3.6313

	39.3600  
	-4.0264
	-4.102
	-3.8089
	-4.3602
	-4.6946

	39.5040 
	-38.7139
	-38.6565
	-37.7899
	-39.1936
	-40.4425

	47.6100 
	-35.1414
	-34.9143
	-35.0909
	-35.8215
	-35.6133

	49.2780 
	-34.3635
	-34.8678
	-34.1437
	-34.2844
	-35.0345

	56.0160 
	-40.2129
	-Inf
	-Inf
	-Inf
	-Inf

	73.7100 
	-29.1825
	-30.0736
	-28.7163
	-28.7913
	-30.1765

	78.4980 
	-35.7024
	-35.3939
	-35.6428
	-36.4848
	-36.1845

	130.2240 
	-38.2426
	-39.1649
	-37.7595
	-37.8283
	-39.2603

	162.6300 
	-38.5096
	-38.7915
	-38.3696
	-38.6347
	-39.0846

	255.5340 
	-40.3429
	-Inf
	-Inf
	-Inf
	-Inf

	276.0180 
	-42.0005
	-Inf
	-Inf
	-Inf
	-Inf

	329.4120 
	-46.6712
	-Inf
	-Inf
	-Inf
	-Inf

	336.4620 
	-50.4918
	-Inf
	-Inf
	-Inf
	-Inf

	378.3900 
	-50.1961
	-Inf
	-Inf
	-Inf
	-Inf

	398.2440 
	-43.0714
	-Inf
	-Inf
	-Inf
	-Inf

	422.5620 
	-51.4438
	-Inf
	-Inf
	-Inf
	-Inf

	519.1380 
	-58.7794
	-Inf
	-Inf
	-Inf
	-Inf


V/H FR2 CDL-C-UMi, X2+, fc=28 GHz
Beam 1, Input 1:  V/H = -0.45231dB

Beam 1, Input 2:  V/H = 0.48972dB

Beam 1, Input 1+2:  V/H = 0 dB

PSP for CDL-C-UMi Reference Channel Model
[image: image2.png]CDL-C-UMi fc=28GHz, Beam 1 Reference Channel response
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Table 3. CDLA-InO, X2+, fc=28 GHz Autocorrelation for 1st Beam.
	Lambda
	X2V
	H11
	H21
	H12
	H22

	0   
	1
	1
	1
	1
	1

	0.1000   
	0.9976
	0.9981
	0.9972
	0.9971
	0.9981

	0.2000   
	0.9905
	0.9925
	0.9887
	0.9885
	0.9925

	0.3000   
	0.9786
	0.9833
	0.9746
	0.9743
	0.9832

	0.4000   
	0.9623
	0.9705
	0.9553
	0.9547
	0.9703

	0.5000   
	0.9417
	0.9542
	0.9309
	0.93
	0.954

	0.6000   
	0.917
	0.9347
	0.9018
	0.9004
	0.9344

	0.7000   
	0.8885
	0.9121
	0.8683
	0.8666
	0.9116

	0.8000   
	0.8567
	0.8867
	0.8311
	0.8288
	0.8859

	0.9000   
	0.8219
	0.8588
	0.7905
	0.7876
	0.8575

	1.0000 
	0.7844
	0.8285
	0.7471
	0.7435
	0.8267

	1.1000   
	0.7449
	0.7962
	0.7015
	0.6972
	0.7938

	1.2000   
	0.7036
	0.7622
	0.6542
	0.6492
	0.759

	1.3000   
	0.6611
	0.7269
	0.606
	0.6001
	0.7226

	1.4000   
	0.6179
	0.6906
	0.5574
	0.5506
	0.685

	1.5000   
	0.5744
	0.6536
	0.5089
	0.5011
	0.6464

	1.6000   
	0.5311
	0.6162
	0.4614
	0.4523
	0.6071

	1.7000   
	0.4885
	0.5788
	0.4152
	0.4048
	0.5674

	1.8000   
	0.447
	0.5418
	0.3712
	0.3589
	0.5276

	1.9000   
	0.4071
	0.5055
	0.3299
	0.3153
	0.488

	2.0000   
	0.369
	0.4702
	0.292
	0.2743
	0.4487

	2.1000   
	0.3333
	0.4362
	0.2583
	0.2364
	0.4101

	2.2000   
	0.3002
	0.4038
	0.2296
	0.2019
	0.3723

	2.3000   
	0.2702
	0.3734
	0.2068
	0.1711
	0.3354

	2.4000   
	0.2434
	0.3452
	0.1903
	0.1446
	0.2997

	2.5000   
	0.22
	0.3194
	0.1806
	0.1224
	0.2653

	2.6000   
	0.2003
	0.2964
	0.1771
	0.1049
	0.2323

	2.7000   
	0.1841
	0.2762
	0.1789
	0.092
	0.2008

	2.8000   
	0.1712
	0.259
	0.1846
	0.0833
	0.1708

	2.9000   
	0.1614
	0.2448
	0.1926
	0.0779
	0.1425

	3.0000   
	0.154
	0.2335
	0.2018
	0.0747
	0.1161

	3.1
	0.1486
	0.2248
	0.2113
	0.0724
	0.0917

	3.2000   
	0.1443
	0.2186
	0.2202
	0.0701
	0.0698

	3.3000   
	0.1408
	0.2144
	0.2282
	0.0671
	0.0518

	3.4000   
	0.1374
	0.2117
	0.2347
	0.063
	0.0405

	3.5000   
	0.1339
	0.2103
	0.2396
	0.0574
	0.0398

	3.6000   
	0.1299
	0.2096
	0.2425
	0.0502
	0.0487

	3.7000   
	0.1253
	0.2094
	0.2434
	0.0414
	0.0622

	3.8000 
	0.1201
	0.2093
	0.2422
	0.031
	0.0772

	3.9000   
	0.1143
	0.2091
	0.2388
	0.0194
	0.0925

	4.0000   
	0.1082
	0.2087
	0.2332
	0.0087
	0.1076

	4.1000   
	0.102
	0.2079
	0.2255
	0.014
	0.1222

	4.2000   
	0.0961
	0.2066
	0.2157
	0.0295
	0.1362

	4.3000   
	0.0912
	0.2048
	0.2041
	0.0472
	0.1494

	4.4000   
	0.0877
	0.2025
	0.191
	0.0661
	0.1619

	4.5000   
	0.0864
	0.1997
	0.1767
	0.086
	0.1736

	4.6000   
	0.0876
	0.1963
	0.1617
	0.1065
	0.1844

	4.7000   
	0.0915
	0.1924
	0.1467
	0.1275
	0.1941

	4.8000   
	0.0976
	0.1881
	0.1325
	0.1484
	0.2029

	4.9000   
	0.1056
	0.1833
	0.12
	0.1692
	0.2104

	5.0000   
	0.1147
	0.178
	0.1106
	0.1893
	0.2168
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Table 4. PDP Strongest Beam FR2 CDLA-InO, X2+, fc=28 GHz
	 Delay (ns)  
	 X2V  
	H11   
	H21   
	H12    
	H22 

	0 
	-93.2547
	-Inf
	-Inf
	-Inf
	-Inf

	11.4570        
	0
	-0.0208
	0
	-0.4064
	-0.4293

	12.0750  
	-5.8682
	-7.1857
	-6.6817
	-5.1955
	-5.5474

	13.8300 
	-58.0711
	-Inf
	-Inf
	-Inf
	-Inf

	16.1250 
	-57.1247
	-Inf
	-Inf
	-Inf
	-Inf

	17.2500 
	-72.6082
	-Inf
	-Inf
	-Inf
	-Inf

	17.6040 
	-5.3289
	-5.3175
	-5.5453
	-5.7708
	-5.5312

	20.1240 
	-67.2358
	-Inf
	-Inf
	-Inf
	-Inf

	22.8540 
	-60.2097
	-Inf
	-Inf
	-Inf
	-Inf

	46.1250 
	-94.3956
	-Inf
	-Inf
	-Inf
	-Inf

	56.9340 
	-60.3016
	-Inf
	-Inf
	-Inf
	-Inf

	65.1540 
	-76.7888
	-Inf
	-Inf
	-Inf
	-Inf

	66.7260 
	-79.5658
	-Inf
	-Inf
	-Inf
	-Inf

	74.8260 
	-94.402
	-Inf
	-Inf
	-Inf
	-Inf

	75.3570 
	-71.5111
	-Inf
	-Inf
	-Inf
	-Inf

	91.7460 
	-72.6349
	-Inf
	-Inf
	-Inf
	-Inf

	122.4300 
	-77.5789
	-Inf
	-Inf
	-Inf
	-Inf

	133.7370 
	-95.1216
	-Inf
	-Inf
	-Inf
	-Inf

	137.0850 
	-83.5902
	-Inf
	-Inf
	-Inf
	-Inf

	143.8980 
	-91.193
	-Inf
	-Inf
	-Inf
	-Inf

	150.1980 
	-85.1779
	-Inf
	-Inf
	-Inf
	-Inf

	159.1290 
	-81.1754
	-Inf
	-Inf
	-Inf
	-Inf

	289.7580 
	-69.816
	-Inf
	-Inf
	-Inf
	-Inf


V/H FR2 CDLA-InO, X2+, fc=28 GHz
Beam 1, Input 1:  V/H = -0.0388dB
Beam 1, Input 2:  V/H = 0.0392dB

Beam 1, Input 1+2:  V/H = 0 dB

PSP for CDL-A-InO Reference Channel Model
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Pass/fail limits for PDP:
	
	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


Pass/fail limits for Autocorrelation:
The pass/fail limits for temporal correlation are formed as bands of ±10% of correlation capped at 100% from the target. Additionally, when the upper bound reaches 30%, the limit stays at 30% and the lower limit drops to 0%. 

Pass/fail limits for V/H:

The cross-polarization ratio pass/fail limit is specified as ±1.5dB.
3
Conclusions
Proposal 1. Accept the theoretical targets and pass/fail limits in this contribution.
4
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