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Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]This contribution provides measurement result of LTE band 1 and 19 for defining the final requirement of MIMO OTA. There are 15 samples results align with the agreed framework in the last ad-hoc meeting [1]. These results can be a base of TRMS requirement.
Test Conditions 
The measurement is done at SGS Taiwan which is CATL. In the last meeting, we have completed the harmonization with CATR which is reference lab of this work. Test condition aligns with [2] and same chamber is used in [3]. Information of measurement equipment is shown in Table 1. 15-samples are measured in this contribution.

Table 1.  Measurement equipment
	Equipment
	Manufacturer

	Anechoic chamber 
	MVG Star MIMO

	Channel emulator
	Keysight Technology   Anite F32-16C

	BS emulator 
	Anritsu MT8820C

	Network Analyzer
	Agilent E5071C












Test results
Measurement results
6-results of the devices have been provided past meeting [4]. However, these data was gotten before harmonization with CATR. So, new 15 results are provided in this contribution.
Table 2 is summary of measurement results of TRMS for band 1 and 19. 

Table 2.  Summary for band 1data for 70% of TRMS .
	DUT
	RE EPRE [dBm//15kHz]@70% TP
	TRMS
(average 70%)
	Total # Position Fail TP target
	Number of Supporting bands

	
	FS DMP
Ori1
	FS DML
Ori2
	FS DMSU
Ori3
	
	
	ALL Bands
	LTE Bands

	Sample_1
	-98.13
	-97.21
	-96.14
	-97.24
	0
	20
	5H 6L

	Sample_2
	-99.71
	-99.70
	-97.50
	-99.09
	0
	21
	8H 5L

	Sample_3
	-101.74
	-102.15
	-99.01
	-101.17
	0
	12
	2H 2L

	Sample_4
	-101.08
	-100.27
	-97.91
	-99.95
	0
	13
	3H 2L

	Sample_5
	-98.83
	-99.86
	-96.59
	-98.63
	0
	12
	3H 1L

	Sample_6
	-97.83
	-100.72
	-97.81
	-99.01
	0
	14
	3H 3L

	Sample_7
	-104.08
	-104.42
	-100.80
	-103.38
	0
	24
	10H 6L

	Sample_8
	-101.30
	-101.44
	-98.81
	-100.67
	0
	23
	9H 6L

	Sample_9
	-99.73
	-100.30
	-96.35
	-99.11
	0
	14
	3H 3L

	Sample_10
	-102.82
	-103.13
	-98.94
	-102.00
	0
	13
	3H2L

	Sample_11
	-101.86
	-103.74
	-98.89
	-101.93
	0
	21
	8H 5L

	Sample_12
	-96.05
	-96.19
	-91.23
	-95.01
	0
	21
	8H 5L

	Sample_13
	-99.42
	-99.01
	-95.94
	-98.38
	0
	17
	6H 3L

	Sample_14
	-99.35
	-99.64
	-98.79
	-99.27
	0
	13
	3H 2L

	Sample_15
	-101.30
	-100.39
	-99.50
	-100.46
	0
	32
	13H 12L



Table 3.  Summary for band 1data for 95% of TRMS .
	DUT
	RE EPRE [dBm//15kHz]@95% TP
	TRMS
(average 95%)
	Total # Position Fail TP target
	Number of Supporting bands

	
	FS DMP
Ori1
	FS DML
Ori2
	FS DMSU
Ori3
	
	
	ALL Bands
	LTE Bands

	Sample_1
	-96.15
	-95.26
	-94.21
	-95.28
	0
	20
	5H 6L

	Sample_2
	-97.48
	-97.87
	-95.71
	-97.11
	0
	21
	8H 5L

	Sample_3
	-99.81
	-100.30
	-97.24
	-99.31
	0
	12
	2H 2L

	Sample_4
	-99.22
	-98.46
	-96.17
	-98.13
	0
	13
	3H 2L

	Sample_5
	-96.97
	-97.98
	-94.86
	-96.79
	0
	12
	3H 1L

	Sample_6
	-95.68
	-98.89
	-95.91
	-97.09
	0
	14
	3H 3L

	Sample_7
	-102.78
	-103.15
	-99.50
	-102.09
	0
	24
	10H 6L

	Sample_8
	-99.77
	-99.93
	-97.35
	-99.17
	0
	23
	9H 6L

	Sample_9
	-97.81
	-98.45
	-94.27
	-97.19
	0
	14
	3H 3L

	Sample_10
	-100.96
	-101.34
	-97.20
	-100.19
	0
	13
	3H2L

	Sample_11
	-100.32
	-102.19
	-97.53
	-100.41
	0
	21
	8H 5L

	Sample_12
	-93.75
	-93.80
	-88.94
	-92.67
	0
	21
	8H 5L

	Sample_13
	-97.50
	-96.88
	-94.20
	-96.41
	0
	17
	6H 3L

	Sample_14
	-97.38
	-97.59
	-96.84
	-97.28
	0
	13
	3H 2L

	Sample_15
	-99.45
	-98.58
	-97.73
	-98.65
	0
	32
	13H 12L



Table 4.  Summary for band 19 data for 70% of TRMS .
	DUT
	RE EPRE [dBm//15kHz]@70% TP
	TRMS
(average 70%)
	Total # Position Fail TP target
	Number of Supporting bands

	
	FS DMP
Ori1
	FS DML
Ori2
	FS DMSU
Ori3
	
	
	ALL Bands
	LTE Bands

	Sample_1
	-96.71
	-97.51
	-94.10
	-96.33
	0
	20
	5H 6L

	Sample_2
	-97.57
	-95.31
	-93.76
	-95.83
	0
	21
	8H 5L

	Sample_3
	-98.65
	-98.37
	-97.06
	-98.08
	0
	12
	2H 2L

	Sample_4
	-99.11
	-99.87
	-96.90
	-98.80
	0
	13
	3H 2L

	Sample_5
	-98.10
	-97.33
	-95.29
	-97.06
	0
	12
	3H 1L

	Sample_6
	-97.35
	-96.92
	-94.20
	-96.36
	0
	14
	3H 3L

	Sample_7
	-98.31
	-95.19
	-96.75
	-96.94
	0
	24
	10H 6L

	Sample_8
	-98.06
	-97.85
	-94.83
	-97.14
	0
	23
	9H 6L

	Sample_9
	-98.88
	-96.79
	-96.05
	-97.41
	0
	14
	3H 3L

	Sample_10
	-96.73
	-96.91
	-95.78
	-96.50
	0
	13
	3H2L

	Sample_11
	-96.96
	-94.66
	-93.69
	-95.33
	0
	21
	8H 5L

	Sample_12
	-99.64
	-99.92
	-95.49
	-98.76
	0
	21
	8H 5L

	Sample_13
	-97.69
	-93.60
	-93.09
	-95.32
	0
	17
	6H 3L

	Sample_14
	-97.49
	-96.52
	-95.46
	-96.57
	0
	13
	3H 2L

	Sample_15
	-97.47
	-96.16
	-94.32
	-96.17
	0
	32
	13H 12L





Table 5.  Summary for band 19 data for 95% of TRMS .
	DUT
	RE EPRE [dBm//15kHz]@95% TP
	TRMS
(average 95%)
	Total # Position Fail TP target
	Number of Supporting bands

	
	FS DMP
Ori1
	FS DML
Ori2
	FS DMSU
Ori3
	
	
	ALL Bands
	LTE Bands

	Sample_1
	-94.79
	-95.50
	-92.26
	-94.39
	0
	20
	5H 6L

	Sample_2
	-95.39
	-92.72
	-91.64
	-93.55
	0
	21
	8H 5L

	Sample_3
	-96.18
	-96.46
	-95.14
	-95.96
	0
	12
	2H 2L

	Sample_4
	-97.00
	-97.88
	-95.11
	-96.81
	0
	13
	3H 2L

	Sample_5
	-96.17
	-95.38
	-93.44
	-95.14
	0
	12
	3H 1L

	Sample_6
	-95.14
	-94.99
	-91.75
	-94.21
	0
	14
	3H 3L

	Sample_7
	-96.26
	-93.19
	-94.70
	-94.90
	0
	24
	10H 6L

	Sample_8
	-96.20
	-95.92
	-93.04
	-95.27
	0
	23
	9H 6L

	Sample_9
	-96.80
	-94.68
	-94.07
	-95.35
	0
	14
	3H 3L

	Sample_10
	-94.71
	-95.01
	-93.93
	-94.57
	0
	13
	3H2L

	Sample_11
	-95.04
	-92.57
	-91.76
	-93.35
	0
	21
	8H 5L

	Sample_12
	-97.67
	-97.93
	-93.70
	-96.81
	0
	21
	8H 5L

	Sample_13
	-95.71
	-91.50
	-91.19
	-93.32
	0
	17
	6H 3L

	Sample_14
	-95.19
	-94.16
	-93.18
	-94.25
	0
	13
	3H 2L

	Sample_15
	-95.59
	-94.32
	-92.48
	-94.31
	0
	32
	13H 12L




We have observed that throughput reached below 60% at least one azimuth for all orientations, bands, and devices. Figure 1- 6 show the example of results which is for sample 1.
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Figure 1  Throughput results for band 1 (Ψ=0; Θ=-45; Φ=0)
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Figure 2   Throughput results for band 1 (Ψ=90; Θ=-45; Φ=0)
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Figure 3  Throughput results for band 1 (Ψ=0; Θ=90; Φ=0)
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Figure 4  Throughput results for band 19 (Ψ=0; Θ=-45; Φ=0)
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Figure 5   Throughput results for band 19 (Ψ=90; Θ=-45; Φ=0)
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Figure 6  Throughput results for band 19 (Ψ=0; Θ=90; Φ=0)


Conclusion
In this contribution, evaluation of 15-samples for band 1 and 19 are provided. Based on the results, MIMO OTA requirement for band 1 and 19 can be established.

References
[1]    R4-1706413, Proposals on TRMS framework, CATR, 3GPP RAN4#MIMO OTA ad-hoc
[2]  TR 37.977, V14.3.0, “Verification of radiated multi-antenna reception performance of UEs,” 3GPP RAN #75, March 2017
[3]    R4-1706401, Measurement results for lab alignment test activity – Re-tested at SGS, NTT DOCOMO INC., SGS Wireless, MVG Industries, RAN4#MIMO OTA ad-hoc
[4]    R4-1704529, MIMO OTA measurement results for band 1 and 19, NTT DOCOMO, SGS Wireless, RAN4#83


3GPP
image3.png
= 330deg
= 300deg
———270deg
e 240deg
= 210deg
180deg

= 150deg

ES

120deg
———90deg
= 60deg
= 30deg
———0deg





image4.png
iN

= 330deg
= 300deg
———270deg
e 240deg
= 210deg
180deg

= 150deg

ES

120deg
———90deg
= 60deg
= 30deg
———0deg





image5.png
= 330deg
= 300deg
———270deg
e 240deg
= 210deg
180deg

= 150deg

ES

120deg
———90deg
= 60deg
= 30deg
———0deg





image6.png
= 330deg
——300deg
= 270deg
e 240deg
——210deg
180deg

= 150deg

ES

120deg
= 90deg
= 60deg
= 30deg
— Odeg





image1.png
iN

=330deg
= 300deg
———270deg
e 240deg
=——210deg
180deg

———150deg

ES

120deg
———90deg
———60deg
= 30deg
———0deg





image2.png
= 330deg
= 300deg

= 270deg
e 240deg

= 210deg
180deg

= 150deg

ES

120deg
= 90deg

= 60deg
= 30deg

r T T T T T T T ——Odeg





