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1
Introduction
During the RAN4#78bis meeting, some MIMO testing results within different test zone were submitted by CATR [1]. Although the sizes of the tested phones exceed the 8-probe test zone dimension, analysis results show that 8-probe based results are also trustable compared with 16-probe results. In this contribution, a comparative test with some larger PADs is presented to illustrate the testing error.
2
Devices
Band 41 is also chosen for testing, in general, the test zones of 8-probe and 16-probe systems are 0.7 and 1.6 , respectively. Some commercial PADs with larger size are tested for collecting some typical data, which are listed in the table below:
	Band
	Devices
	Length
	Width
	8-probe
Test Zone
	16-probe
Test Zone

	 
B41
(=115.4mm@2.6GHz)
	PAD1
	210.6 mm
(1.825 )
	127.7 mm
(1.11 )
	80.8 mm
(0.7 )
	184.6 mm
(1.6 )

	
	PAD2
	198.6 mm
(1.72 )
	134.8 mm
(1.168 )
	
	

	
	PAD3
	237.3 mm
(2.06 )
	169.0 mm
(1.464 )
	
	


3
Measurement Condition
All the devices are measured in band 41 with 10000 subframes per power step. Propsim F32 is used as the channel emulator to generate UMi and UMa channel model. The power step is 1 dB from 98% to 40%. Portrait 45° and landscape 45° orientations are used for testing. 
4
Analysis
70% throughput is selected as the KPI, and inverse averaging is used for data processing.  The following table show the power of each device at every orientation and azimuth, with 8 probes and 16 probes, respectively. 
	Phi
	PAD1 (RS_EPRE [dBm/15 kHz] @ 70% TP_max) 

	
	8 probes
	16 probes

	
	UMi
	UMa
	UMi
	UMa

	Angle
	P45
	L45
	P45
	L45
	P45
	L45
	P45
	L45

	0
	-99.02
	-96.96
	-91.99
	-93.43
	-98.94
	-98.01
	-93.64
	-94.37

	30
	-98.10
	-96.18
	-90.42
	-93.19
	-98.92
	-98.65
	-94.26
	-94.10

	60
	-97.53
	-99.78
	-91.01
	-94.20
	-98.95
	-99.58
	-93.49
	-94.36

	90
	-97.08
	-99.16
	-92.35
	-94.16
	-98.73
	-99.76
	-94.06
	-94.24

	120
	-98.47
	-98.21
	-92.09
	-93.07
	-98.87
	-99.51
	-93.50
	-93.80

	150
	-98.27
	-99.15
	-91.20
	-93.18
	-98.88
	-99.98
	-92.68
	-94.41

	180
	-97.58
	-99.70
	-89.05
	-93.50
	-97.96
	-99.69
	-92.07
	-94.22

	210
	-97.23
	-99.03
	-90.14
	-93.04
	-97.70
	-99.39
	-92.12
	-93.35

	240
	-96.04
	-98.19
	-90.16
	-92.55
	-96.61
	-98.34
	-91.48
	-93.14

	270
	-95.24
	-97.29
	-91.05
	-90.12
	-96.11
	-97.50
	-92.54
	-93.28

	300
	-96.54
	-96.63
	-91.72
	-90.86
	-97.02
	-97.10
	-93.38
	-92.13

	330
	-97.02
	-96.62
	-91.86
	-93.89
	-98.06
	-97.37
	-93.47
	-93.30

	Inv Ave
	-97.46
	-98.25
	-91.19
	-93.08
	-98.16
	-98.85
	-93.13
	-93.77


	Phi
	PAD2 (RS_EPRE [dBm/15 kHz] @ 70% TP_max) 

	
	8 probes
	16 probes

	
	UMi
	UMa
	UMi
	UMa

	Angle
	P45
	L45
	P45
	L45
	P45
	L45
	P45
	L45

	0
	-95.06
	-95.11
	-89.56
	-90.94
	-96.03
	-95.50
	-91.69
	-92.67

	30
	-96.80
	-94.60
	-89.44
	-89.80
	-96.12
	-95.84
	-90.94
	-92.81

	60
	-94.97
	-96.26
	-89.32
	-90.14
	-95.24
	-96.05
	-91.08
	-93.07

	90
	-93.66
	-95.75
	-89.95
	-90.86
	-94.60
	-95.73
	-91.25
	-93.15

	120
	-95.09
	-95.31
	-89.27
	-91.38
	-94.87
	-96.16
	-90.91
	-93.18

	150
	-95.21
	-95.05
	-89.79
	-90.29
	-95.69
	-96.36
	-91.15
	-92.97

	180
	-95.79
	-96.21
	-89.56
	-90.08
	-96.22
	-96.53
	-91.44
	-92.92

	210
	-95.44
	-96.52
	-90.05
	-90.63
	-95.95
	-96.44
	-91.79
	-92.87

	240
	-95.19
	-95.49
	-90.27
	-90.07
	-95.31
	-95.99
	-92.20
	-92.17

	270
	-93.37
	-95.15
	-89.68
	-89.65
	-94.24
	-96.07
	-92.41
	-92.24

	300
	-93.44
	-95.52
	-91.04
	-88.87
	-94.15
	-95.92
	-92.56
	-92.16

	330
	-95.19
	-95.05
	-90.31
	-89.63
	-95.08
	-95.34
	-92.31
	-92.47

	Inv Ave
	-95.04
	-95.54
	-89.88
	-90.24
	-95.35
	-96.01
	-91.68
	-92.74


	Phi
	PAD3 (RS_EPRE [dBm/15 kHz] @ 70% TP_max) 

	
	8 probes
	16 probes

	
	UMi
	UMa
	UMi
	UMa

	Angle
	P45
	L45
	P45
	L45
	P45
	L45
	P45
	L45

	0
	-101.80
	 -99.49
	-92.97
	-95.14
	-103.35
	-100.12
	-96.31
	-98.33

	30
	-101.11
	-100.17
	-91.16
	-96.33
	-102.95
	-101.01
	-93.59
	-97.71

	60
	-100.94
	-103.03
	-91.77
	-95.80
	-101.62
	-102.17
	-93.19
	-97.21

	90
	 -97.96
	 -99.30
	-92.49
	-92.80
	 -98.53
	-102.22
	-94.05
	-96.52

	120
	 -97.15
	-102.44
	-93.39
	-94.25
	 -97.50
	-102.07
	-95.56
	-95.69

	150
	-100.83
	-100.50
	-94.51
	-93.19
	 -99.12
	-101.18
	-96.05
	-94.98

	180
	-100.08
	 -99.26
	-94.76
	-93.16
	-100.51
	 -99.90
	-96.72
	-95.01

	210
	 -99.31
	 -98.68
	-95.48
	-93.52
	-100.43
	 -98.48
	-97.67
	-95.53

	240
	 -99.52
	 -98.04
	-95.17
	-95.00
	 -99.60
	 -98.28
	-98.30
	-96.20

	270
	 -98.23
	 -99.08
	-95.55
	-94.15
	 -98.94
	 -98.68
	-98.96
	-96.66

	300
	-100.02
	 -99.75
	-95.67
	-95.04
	 -99.97
	 -99.28
	-99.22
	-96.90

	330
	-101.78
	 -99.68
	-95.26
	-97.09
	-101.99
	 -99.92
	-98.31
	-97.63

	Inv Ave
	-100.12
	-100.20
	-94.26
	-94.82
	-100.73
	-100.50
	-96.93
	-96.65


Individual plots of the power difference between different test zones of all the devices at each orientation are shown as follows:
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Figure 1. 8 probes vs 16 probes of all the PADs for B41 UMi
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Figure 2. 8 probes vs 16 probes of all the PADs for B41 UMa
The summary of the average comparison for 8 probes vs 16 probes is presented in the following table:
	Band
	Device
	Channel Model
	Orientation
	8-probe (Inv)
	16-probe (Inv)
	Delta

	41
	PAD1
	UMi
	Portrait 45
	-97.46
	-98.16
	-0.7

	
	
	
	Landscape 45
	-98.25
	-98.85
	-0.6

	
	
	UMa
	Portrait 45
	-91.19
	-93.13
	-1.94

	
	
	
	Landscape 45
	-93.08
	-  93.77
	-0.69

	
	PAD2
	UMi
	Portrait 45
	-95.04
	-95.35
	-0.31

	
	
	
	Landscape 45
	-95.54
	-96.01
	-0.47

	
	
	UMa
	Portrait 45
	-89.88
	-91.68
	-1.8

	
	
	
	Landscape 45
	-90.24
	-92.74
	-2.5

	
	PAD3
	UMi
	Portrait 45
	-100.12
	-100.73
	-0.61

	
	
	
	Landscape 45
	-100.2
	-100.5
	-0.3

	
	
	UMa
	Portrait 45
	-94.26
	-96.93
	-2.67

	
	
	
	Landscape 45
	-94.82
	-96.65
	-1.83


It is notable that the delta values of PADs within different test zone are very large, especially for UMa, which can reach 2.7 dB. 
5
Conclusion

This paper presents the comparison results between 8 probes and 16 probes with some large-size PADs. The testing error is much bigger by PAD than phone [1]. For UMa, the 16-probe based results are much better, even exceed 2 dB improvement.
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