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1. Introduction

In RAN#71 a new work item on MIMO OTA was approved [1]. One of the main objectives of this WI is to verify harmonization between the different methodologies found to have a potential for harmonization in the former MIMO OTA WI [2]. In order to do so, comparison measurements need to be performed in the different methodologies. This document provides a test plan for this harmonization testing campaign and some open points.
This contribution is made in co-operation with EMITE, a manufacturer of MIMO OTA test systems.

2. Objectives
The testing campaign outlined in this document will provide extensive measurement data from the different methodologies that show potential for harmonization. From this set of data, a decision on the ability to harmonize will be taken. If constant offsets are needed to align the absolute results from one method to another in line with the approach used in the former MIMO OTA WI, the measured data set will be used to derive these offsets.
3. Test Setups

The harmonization activity will utilize the three methodologies that have shown potential for harmonization in the former WI [3] (RC+CE, RTS and MPAC).
Any participating solution provider shall provide channel model validation results that have been critically reviewed if not already done so as part of the previous 3GPP WI. Tests will also be run to determine 3D test volumes in terms of wavelengths that fulfil channel model validation parameters for each methodology.
Further optimization of methods, with scope limited to improvements of methodology descriptions coupled with additional tests and channel model validation, is allowed to address the Rel13 WI outcome regarding needed work on improving harmonization. Modifications to the channel models defined in TR 37.977 are not allowed.
The details for each methodology are summarized below.
3.1 RC+CE
The RC+CE methodology shall utilize a stepped stirring sequence to enable post processing of the results according to the agreed metric. At least 100 samples and 400 subframes per power step and sample (giving a total number of subframes of 40,000 per power step) shall be measured. The inverse average of the power levels needed to achieve the target throughput level for each stirrer position shall be reported as the final FoM, in line with Option C in Clause 10.3.5 of TR37.977.
The short delay spread low correlation channel model as defined in Annex C TR37.977 shall be used.
3.2 MPAC
The MPAC methodology shall utilize the measurement procedure described by Option C in Clause 10.3.5 of TR37.977, that is, utilize the three device orientations P45, L45 and P90. For each device orientation, 12 azimuth orientations shall be measured. The inverse average of the power levels needed to achieve the target throughput level for each azimuth and device orientation shall be reported as the final FoM, in line with Option C in Clause 10.3.5 of TR37.977. 20000 subframes per power step and orientation shall be used.
The SCME UMi channel model as defined in Clause 8 of TR37.977 shall be used.
3.3 RTS
The RTS methodology shall utilize the measurement procedure described by Option C in Clause 10.3.5 of TR37.977, that is, utilize the three device orientations P45, L45 and P90. For each device orientation, 12 azimuth orientations shall be measured. The inverse average of the power levels needed to achieve the target throughput level for each azimuth and device orientation shall be reported as the final FoM, in line with Option C in Clause 10.3.5 of TR37.977. 20000 subframes per power step and orientation shall be used.

The SCME UMi channel model as defined in Clause 8 of TR37.977 shall be used.
4. Settings and Figure-of-Merit
UE noise limited TM3 testing will be the prioritized test case. The settings defined in Clause 7 of TR37.977 shall be used. Also UE noise limited TM2 testing has been defined in [1] as a possible test case and has also been identified by CTIA as an important test case. Given that such testing does not require any additional validation procedures or setup modifications, it is straightforward to include this in the testing campaign. Thus, also TM2 testing is added to the scope of this testing campaign. In order not to affect the TM3 testing, TM2 testing is added as second priority.
In line with [3], the target throughput levels shall be 70 % and 95 %. If constant offsets are used to align the data from the different methodologies, they will be optimized for each threshold level individually. The measurement procedure for each method can be optimized to search for these outages values directly instead of measuring the full throughput curve.
Complete raw data shall be provided by any participating lab as a submission to RAN4 to allow for independent data post-processing to extract the agreed FoM. All labs shall present the data in the same format as used in the former harmonization measurement campaign [4] [5] [6].
5. Devices

In line with [1], and taking into account the open item on statistical testing, 30 of the devices used for defining the performance requirements will be made available for the harmonization testing campaign immediately after the measurements for the performance requirements have been finalized. This should be taken into account when selecting devices for defining the performance requirements. Using the same devices as in the performance requirement phase may also reduce the work load, since there is no need to re-measure the MPAC data.
At this point, the specific units that should be utilized for the measurements are TBD.

6. Participating Labs

There are two approaches for collecting the harmonization data, as summarized below.

The preferred option for collecting the harmonization data is to utilize one lab having access to all methodologies, in line with the approach used in the former MIMO OTA WI. This would minimize the measurement uncertainty, as well as increasing efficiency of the testing.

Given the extensive testing needed, it may however not be possible for one single lab to perform all tests. If one single lab is not available, multiple labs will be used. The additional MU due to the use of multiple labs needs to be considered when defining the harmonization MU. The MU should be minimized as far as possible.
A third alternative would be to use a mixture of the two options above, that is, perform part of the testing in one lab the remaining tests in other labs.

At this point, the participating lab(s) are TBD.
7. Harmonization MU and Cost
The former harmonization measurement campaign utilized the harmonization MU h term. This MU term h assumed negligible measurement uncertainty between the different methodologies, since the same lab was utilized. This is an unrealistic assumption, since there will be uncertainty sources and repeatability issues due to restarting of the equipment, re-cabling and device repeatability etc. All these aspects affect the results even though the same lab is used. It is thus not realistic to assume that the difference in results comparing two methods after applying the offsets is a residual, rather a combination of uncertainty and a possible residual. This motivates to revisit the calculation of the harmonization MU and the cost of the harmonization, which is also in line with [1]. If multiple labs are to be used, it is even more evident that the harmonization MU and cost need to be revisited.
The exact calculation of the harmonization MU and cost is TBD.
8. Proposals and Open Items
This contribution outlines the test plan for the harmonization effort. The following proposals are made:
Proposal 1: The harmonization test campaign shall have the objective outlined in Section 2.

Proposal 2: The measurement setups and associated test parameters described in Section 3 shall be used for this testing.
Proposal 3: Any participating solution providers shall provide channel model validation results that have been critically reviewed if not already done so as part of the previous 3GPP WI.
Proposal 4: Tests will be run on all methods to provide information on 3D test volumes fulfilling channel model validation parameters in terms of wavelengths.

Proposal 5: UE noise limited TM3 testing will be the prioritized test case. UE noise limited TM2 testing will be of second priority.

Proposal 6: The target throughput levels shall be 70 % and 95 %. If constant offsets are used to align the data from the different methodologies, they will be optimized for each threshold level individually.

Proposal 7: Complete raw data according to the template in [4], [5] and [6] shall be provided by any participating lab as a submission to RAN4 to allow for independent data post-processing to extract the agreed FoM.
Proposal 8: Allowing for the possibility of statistical analysis to determine when to stop testing, 30 of the devices used for defining the performance requirements for a specific band will be made available for the harmonization testing campaign immediately after the measurements for the performance requirements have been finalized for that band. This should be taken into account when selecting devices for defining the performance requirements.
Proposal 9: The preferred option for collecting the harmonization data is to utilize one lab having access to all methodologies. If one single lab is not available, multiple labs will be used. The additional MU due to the use of multiple labs needs to be considered when defining the harmonization MU.

Proposal 10: The harmonization MU and cost need to be revisited to account for additional uncertainty contributions.

The following open items need further discussion in the group:
Open item 1: Identify the 30 devices per band to be used for the harmonization testing.
Open item 2: Identify the lab(s) to provide measurement data.
Open item 3: Define the harmonization MU and cost calculation, as well as the threshold for successful harmonization.

Open item 4: Include statistical analysis to determine when to stop testing more devices for harmonization

Open item 5: Study the distribution of residuals when analysing the cost
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