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1
Introduction
The MIMO OTA [1] discussion on lab alignment procedures has resulted in a number of agreements spanning several documents [2], [3], [4], [5], [6], [7].

Given logistical difficulties in obtaining a set of calibration reference antennas, as defined in [7], this revision of the alignment test plan attempts to mitigate the lack of equipment availability.
2
Discussion

The primary impediment to potential performance labs’ ability to perform the lab alignment test plan has been the lack of availability (for all interested RAN4 companies) of a set of calibration reference dipoles and loops.  This issue has contributed, among other factors, to the delay in the progress of the performance work.

Another impediment that has been identified is the overall low availability of a reference magnetic loop for B13.  At this low frequency the loop has a narrow band response and is a rather rare item in laboratories’ calibration kits.

There are several potential approaches to mitigate this issue:

Option 1: Remove Clause 2.1.3 altogether.  The drawback of this option is a potential increase in measurement uncertainty of the alignment data, since labs would use their own calibration references, and any uncertainty in the reference gain values would translate to the alignment results

Option 2: Change the choice of bands for the calibration validation and performance measurement steps to a set of bands for which dipoles and loops are more readily available and which are also supported by the alignment devices
Option 3: Consider other possible approaches to remove roadblocks associated with equipment shortage in order to make progress on the work item in the short term

Based on the options above, one proposal is to select Option 2.  After offline checking with the company providing the alignment devices as well as potential companies interested in contributing to the performance part of the work, it is proposed to change B13 to B5 in the calibration and performance alignment activities.  The proposal below, with a baseline set to [7], contains suggested markup to implement Option 2.
We observe that the only low band supported by device AAD_3 is B13, so Option 2 requires the additional measurements with UMi to be changed to an optional activity.
3
Proposal
2.1
Lab alignment procedures for performance labs
2.1.1
General

Labs intending to contribute to the performance requirement part of the work shall complete the lab alignment measurements and report the results to RAN4 in the approved data format.
2.1.2
Channel model validation data

If the lab implements a commercial test solution for which the test solution provider has already submitted channel model validation data to RAN4 and which results have been included in TR 37.977, then a submission of the channel model validation data is not required.
If the lab implements a commercial test solution for which the test solution provider has not yet submitted channel model validation data to RAN4, then the channel model validation data shall be provided by the solution provider.  If the lab implements a custom test solution, then the lab (as the test solution provider) shall provide channel model validation data to RAN4, such that 
-
The measurements are made according to the procedures described in Clause 8.3 of TR 37.977

-
Using the channel models defined in 8.1.1 of TS 37.144

-
The results are submitted to RAN4 as a CR to TR 37.977

-
The testing frequencies are the center frequencies corresponding to LTE bands 13 and 7

2.1.3
Calibration with a specific set of reference dipoles and loops

A set of reference dipoles and loops shall be used by the lab to perform all calibration reference measurements during the alignment activity.  This set shall be shipped together with the alignment devices.  Table 1 below lists the calibration reference antennas in the set.
Table 1: Calibration reference antennas

	Reference antenna ID
	Reference antenna type
	Operating Band
	Availability
	Current location

	TBD
	Sleeve dipole
	5
	TBD
	TBD

	TBD
	Magnetic loop
	5
	TBD
	TBD

	TBD
	Sleeve dipole
	7
	TBD
	TBD

	TBD
	Magnetic loop
	7
	TBD
	TBD


For each operating band listed in Table 1, the lab shall report the measured V/H verification and power verification results for the SCMe UMi channel model and, optionally, for the UMa channel model, as defined in 8.2 of TR 37.977.  In addition, the measured power per polarization shall be provided.
2.1.4
Performance alignment measurements

The lab shall perform alignment measurements according to the following parameters:
-
Using the performance alignment devices (PAD) and bands listed in Table 2.
-
Using the testing conditions as defined in 8.1.1 of TS 37.144.

-
Recording and reporting the measured data in the agreed spreadsheet format.
Table 2: Performance alignment devices (PAD)

	UE
	Operating Band(s)
	Availability
	Current location

	PAD_1
	FDD7, FDD5
	Now
	China

	PAD_2
	FDD7, FDD5
	Now
	USA

	PAD_3
	TDD41
	TBD
	TBD

	PAD_4
	TDD41
	TBD
	TBD


Total tests with the PAD set: 6 device-band combinations x 3 orientations = 18 tests.

Optionally, the lab may perform additional alignment measurements according to the following parameters:

-
Using the additional alignment devices (AAD), bands, and UE orientations listed in Table 3.

-
Using the SCMe UMa channel model as defined in 8.2 of TR 37.977.

-
Recording and reporting the measured data in the agreed spreadsheet format.

Table 3: Additional alignment devices (AAD) with UMa
	UE
	Operating Band
	UE orientation
	Availability
	Current location

	AAD_1
	FDD7
	L0 & P0
	Now
	Europe

	AAD_2
	FDD13
	P0 & Face Down
	Now
	Europe

	AAD_3
	FDD13
	P0 & L -45
	Now
	USA


Total tests with the AAD set: 3 device-band combinations x 2 orientations = 6 tests.

Optionally, the lab may perform additional alignment measurements according to the following parameters:

-
Using the additional alignment devices (AAD), bands, and UE orientations listed in Table 4
-
Using the SCMe UMi channel model as defined in 8.2 of TR 37.977.
-
Recording and reporting the measured data in the agreed spreadsheet format.
Table 4: Additional alignment devices (AAD) with UMi

	UE
	Operating Band
	UE orientation
	Availability
	Current location

	AAD_1
	FDD7
	L0, L45, P45
	Now
	Europe

	AAD_3
	FDD13
	P90, P0, L -45
	Now
	USA


Total tests with the AAD set: 2 device-band combinations x 3 orientations = 6 tests.

The alignment procedures are applicable to MPAC.
2.1.5
Acceptance criteria

The criteria for accepting the outcome of the lab alignment activity for a given lab are listed in Table 4 below.

Table 5: Performance alignment acceptance criteria

	Aspect
	Case
	Band
	Acceptance criterion

	Channel model validation
	PDP
	{13,7}
	TBD

	
	Temporal correlation
	{13,7}
	TBD

	
	Spatial correlation
	{13,7}
	TBD

	
	Cross-polarization
	{13,7}
	TBD

	V/H verification
	V/H for UMi
	{5,7}
	TBD

	
	V/H for UMa (opt)
	{13,7}
	TBD

	Power verification
	(V+H) for UMi
	{5,7}
	TBD

	Power verification
	(V+H) for Uma (opt)
	{5,7}
	TBD

	PAD measurements
	PAD_1
	5
	TBD

	
	PAD_1
	7
	TBD

	
	PAD_2
	5
	TBD

	
	PAD_2
	7
	TBD

	
	PAD_3
	41
	TBD

	
	PAD_4
	41
	TBD

	AAD measurements (opt)
	AAD_1 L0
	7
	TBD

	
	AAD_1 P0
	7
	TBD

	
	AAD_2 P0
	13
	TBD

	
	AAD_2 Face Down
	13
	TBD

	
	AAD_3 P0
	13
	TBD

	
	AAD_3 L -45
	13
	TBD


2.2
Lab alignment procedures for harmonization labs

Companies are encouraged to contribute proposals for lab alignment procedures for harmonization labs.
3
References
[1] RP-160914, “Radiated performance requirements for the verification of multi-antenna reception of UEs in LTE,” Intel Corporation, 3GPP RAN #72, June 2016

[2] R4-163009, “Guidelines for Laboratories and Test Solutions Utilized for MIMO OTA Performance and Harmonization Work,” Spirent Communications, AT&T, Motorola Mobility, 3GPP RAN4 #78bis, April 2016

[3] R4-164551, “MIMO OTA way forward,” Intel Corporation, Rohde & Schwarz, SGS Wireless, Spirent Communications, CTTC, 3GPP RAN4 #79, May 2016

[4] R4-165054, “MIMO OTA way forward,” Intel Corporation, SGS Wireless, Bluetest, Keysight, Spirent, Rohde & Schwarz, CATR, CTTC, 3GPP RAN4 #80, August, 2016

[5] R4-168862, “Agreements from offline teleconference #13,” Intel Corporation, 3GPP RAN4 #80bis, October 2016

[6] R4-167318, “MIMO OTA way forward,” Intel Corporation, SGS Wireless, 3GPP RAN4 #80bis, October 2016

[7] R4-1610987, “Lab alignment test plan,” Intel Corporation, 3GPP RAN4 #81, November 2016


Page 4/4

