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1
Background
Within the scope of the MIMO OTA Work Item [1], alignment procedures for labs participating in the performance part of the work were defined in TS37.977 [2]. An alignment comparison of three labs was prepared in [3] and Lab3 was selected as the reference lab. This contribution provides the complete results for FDD B13 and B7 from Lab 4 and compares to the Lab3 reference. The TDD B41 performance alignment devices were not available due to utilization by a system provider working on harmonization efforts. Therefore, this contribution focused on presented lab alignment data for FDD only.
2
Discussion
2.1
Test Conditions
The measurements have been performed at PCTEST Engineering Lab in San Jose, California, USA. PCTEST Engineering Lab in San Jose is a CTIA SISO and MIMO OTA CTIA Authorized Test Laboratory (CATL). Information concerning the measurement equipment is shown in Table 1.
Table 1: Measurement Equipment
	Equipment
	Manufacturer
	Model Number

	Anechoic Chamber
	ETS-Lindgren
	AMS-8923

	Channel Emulator
	Spirent Communications
	VR5 (x2)

	Base Station Emulator
	Rohde & Schwarz
	CMW500

	Spectrum Analyzer
	Rohde & Schwarz
	FSV


The equipment utilized at Lab 4 is representative of the equipment utilized for the channel model validation results that were presented in [4].
The anechoic chamber type is a similar 8-probe MPAC that was also used for other MPAC channel model validation results in 3GPP and was also the MPAC chamber type that was utilized in the ETS-Lindgren validation efforts in CTIA. The controlling software for the MPAC system is identical and the metrics are determined in the same manner.

The channel emulator utilized at Lab 4 is the previous make and model provided by Spirent Communications when compared to the make and model utilized for the channel model validation results in [4]. There should be no differences in channel model validation results between the two platforms for the following reasons.

· The tool to create the spatial channel models is the same and uses the exact same algorithms for both platforms (either VR5 or Vertex).
· The test system uncertainties related to MIMO OTA associated with each platform are the same.
· Both platforms share the same software platform and the hardware and DSP resources are largely equivalent when considering impact to MIMO OTA performance.
· Previous 3GPP UMi and UMa validation results (PDP, Doppler, Spatial Correlation) in [2] utilized the VR5 platform.

· Additional proof of equivalence is presented in the CTIA system validation data that shows equivalence between the platforms.

Observation 1: The MIMO OTA test system utilized at Lab 4 is representative of one of the MIMO OTA test systems that presented recent 3GPP channel model validation data.
2.2
Power verification

The power verification was performed with the exact set of performance alignment dipoles that were utilized in the previous lab alignment exercise. The power verification results from Lab 4 and Lab3 is shown in Table 2 below.

Table 2: Power verification results

	Lab
	Band 7
	Band 13
	Band 41

	Lab4
	-82.26
	-82.78
	N/A

	Lab3
	-82.64
	-82.81
	N/A


Observation 2: The results of the power verification for FDD B7 and B13 between Lab 4 and Lab3 are aligned.

2.3
PAD results
2.3.1
Summary
Table 3 below lists the measured metrics at Lab4 and Lab3.
Table 3: Measured PAD metrics (95% point)
	Lab
	DUT
	Band
	Smode,95 - RS-EPRE [dBm / 15kHz]
	TRMSaverage,95
[dBm]
	Total # Pos Fail

	
	
	
	FS DMP
	FS DML
	FS DMSU
	
	

	Lab4
	PAD2
	13
	-92.75
	-91.27
	-90.46
	-91.60
	0

	
	PAD5
	13
	-88.43
	-90.03
	-86.70
	-88.60
	0

	
	PAD2
	7
	-89.41
	-89.92
	-88.11
	-89.21
	0

	
	PAD5
	7
	-92.80
	-94.32
	-91.91
	-93.12
	0

	Lab3
	PAD2
	13
	-93.44
	-91.28
	-90.82
	-92.00
	0

	
	PAD5
	13
	-88.20
	-89.62
	-86.24
	-88.23
	0

	
	PAD2
	7
	-89.23
	-89.30
	-87.28
	-88.70
	0

	
	PAD5
	7
	-92.94
	-94.17
	-91.34
	-92.97
	0


Table 4 below lists the measured metrics for the 70% point.

Table 4: Measured PAD metrics (70% point)

	Lab
	DUT
	Band
	Smode,70 - RS-EPRE [dBm / 15kHz]
	TRMSaverage,70
[dBm]
	Total # Pos Fail

	
	
	
	FS DMP
	FS DML
	FS DMSU
	
	

	Lab4
	PAD2
	13
	-94.99
	-93.31
	-92.48
	-93.72
	0

	
	PAD5
	13
	-90.52
	-92.28
	-88.48
	-90.70
	0

	
	PAD2
	7
	-91.37
	-91.90
	-90.05
	-91.17
	0

	
	PAD5
	7
	-94.78
	-96.28
	-93.83
	-95.08
	0

	Lab3
	PAD2
	13
	-95.17
	-93.31
	-92.24
	-93.74
	0

	
	PAD5
	13
	-89.95
	-91.54
	-87.77
	-90.02
	0

	
	PAD2
	7
	-91.17
	-91.32
	-89.29
	-90.69
	0

	
	PAD5
	7
	-94.86
	-96.02
	-93.25
	-94.86
	0


The metrics were calculated using a Matlab script applied to the raw measured data.  The comparison of alignment metrics is summarized in Tables 5 and 6 below.
Table 5: Comparison of alignment metrics (95% point)
	PAD_2 B13 Smode,95 comparison

	
	
	Lab4

	Lab3
	DMP
	-0.69

	
	DML
	0.00

	
	DMSU
	-0.36

	
	TRMS
	-0.40

	PAD_5 B13 Smode,95 comparison

	
	
	Lab4

	Lab3
	DMP
	0.23

	
	DML
	0.41

	
	DMSU
	0.46

	
	TRMS
	0.36

	PAD_2 B7 Smode,95 comparison

	
	
	Lab4

	Lab3
	DMP
	0.18

	
	DML
	0.61

	
	DMSU
	0.83

	
	TRMS
	0.51

	PAD_5 B7 Smode,95 comparison

	
	
	Lab4

	Lab3
	DMP
	-0.14

	
	DML
	0.15

	
	DMSU
	0.57

	
	TRMS
	0.16


Table 6: Comparison of alignment metrics (70% point)

	PAD_2 B13 Smode,70 comparison

	
	
	Lab4

	Lab3
	DMP
	-0.18

	
	DML
	0.00

	
	DMSU
	0.24

	
	TRMS
	-0.02

	PAD_5 B13 Smode,70 comparison

	
	
	Lab4

	Lab3
	DMP
	0.57

	
	DML
	0.75

	
	DMSU
	0.70

	
	TRMS
	0.68

	PAD_2 B7 Smode,70 comparison

	
	
	Lab4

	Lab3
	DMP
	0.21

	
	DML
	0.58

	
	DMSU
	0.76

	
	TRMS
	0.49

	PAD_5 B7 Smode,70 comparison

	
	
	Lab4

	Lab3
	DMP
	-0.08

	
	DML
	0.26

	
	DMSU
	0.58

	
	TRMS
	0.23


Observation 3: The results for the performance alignment devices in FDD B7 and B13 between Lab4 and Lab3 are aligned within the limits specified in [2].

3
Conclusions

This contribution has shown that the FDD B7 and B13 results are aligned with the reference lab, Lab3.
Proposal 1: Lab4 is aligned with Lab3 for FDD bands.
4
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Annex A: Raw data
Raw data, as summarized in Table 7 below, has been attached to this contribution.
Table 7: Summary of raw data sources

	Filename

	Lab4 PAD_2 LTE13.xlsx

	Lab4 PAD_5 LTE13.xlsx

	Lab4 PAD_2 LTE7.xlsx

	Lab4 PAD_5 LTE7.xlsx

	Lab3 PAD_2 LTE13.xlsx

	Lab3 PAD_5 LTE13.xlsx

	Lab3 PAD_2 LTE7.xlsx

	Lab3 PAD_5 LTE7.xlsx
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