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1
Introduction

At the RAN #71 meeting, a new work item proposal was approved in [1]. This new work item proposal contains the requirements for the development of MIMO OTA performance requirements based on the Multi-Probe Anechoic Chamber (MPAC) and for follow-on harmonization efforts related to the Radiated Two-Stage (RTS) and Reverberation Chamber and Channel Emulator (RC+CE) test methods. This contribution presents a set of guidelines for laboratories and the test solutions to be utilized for MIMO OTA performance and harmonization work. These guidelines will help ensure that the goals of the new work item proposal in [1] are achieved.
2
Background
In [1], there are specific objectives related to performance requirement development and the associated harmonization activities which require the ability to reproduce results across laboratories, to minimize uncertainty, and to ensure a test environment that is in accordance with the channel models and test conditions specified in [2].
The MIMO OTA performance requirement work has a specific objective to verify the alignment of labs participating in the performance verification work in terms of test reproducibility. Section 3 of this document describes a set of guidelines to be utilized in order to meet this objective and to ensure that the outcome of any performance work is sufficient to determine suitable performance requirements.
The MIMO OTA harmonization activity defined a set of objectives which also includes resolution of open issues. It is not the intent of this paper to define the way-forward for all objectives and open issues but to focus the proposals on items that will have a significant impact to the uncertainty of the data obtained during the harmonization activity. Section 4 of this document describes a set of guidelines to be utilized for the harmonization activity.
3
Performance Requirement Development Guidelines
The following set of guidelines is proposed for performance requirement development.

a)
Labs shall utilize test solutions that have presented a full set of channel model validation data. The channel model data shall be provided by the corresponding test solution provider. The channel model validation data shall be peer reviewed either within 3GPP RAN4 or CTIA MOSG with no issues identified that would prevent the usage of the test solution.
b)
A specific set of reference dipoles and loop antennas, if necessary, (e.g. dipoles and loops with documented serial numbers which are provided to each participating lab in serial fashion) shall be utilized to perform chamber range calibration and V/H verification across laboratories to ensure alignment of data for at least two low FDD operating bands, two high FDD operating bands, and two high TDD operating bands. The tolerance for declaring alignment should be agreed by RAN4 prior to starting the reference device testing.

c)
A specific set of reference devices (e.g. devices with documented serial numbers which are provided to each participating lab in serial fashion) shall be used to perform tests across laboratories. These tests will help to ensure alignment of data for at least two low FDD operating bands, two high FDD operating bands, and two high TDD operating bands. It is preferred that the set of reference devices contain a mix of antenna system topologies and outliers as in the original harmonization campaign executed during the Rel-13 Work Item “Radiated requirements for the verification of multi-antenna reception performance of UEs.” The tolerance for declaring alignment should be agreed by RAN4 prior to continuing the performance requirement work.

d)
The set of test conditions for the initial performance alignment work shall include the priority test conditions as defined in [1]. The operator way-forward document from RAN4 #78 in [3] specifies that SCME UMa is not precluded from future performance work and the work item description in [1] indicates that:

i)
Agreements #1 through #15 are to be used for additional aspects concerning the harmonization parameters

ii)
TM2 and SIR can be added on a best effort basis.
Therefore, it is proposed that a set of test conditions for the other options (SCME UMa, SIR, and TM2) be utilized during the initial performance alignment work. The set of test conditions will be optimized to minimize effort and impact on the performance work. By ensuring that the original performance alignment work includes the priority test conditions and the additional options, laboratories will have the flexibility to test devices during the performance work phase for the additional test conditions if there is time and if there is no impact to the high priority test items.
4
Harmonization Activity Guidelines
The following set of guidelines is proposed for the harmonization activity.

a)
In accordance with the way-forward document from RAN4 #76bis in [4], further work needs to be done to determine the root cause of the specific orientation differences between MPAC and RTS identified in [5] prior to any future harmonization work, as this may impact the channel model implementation which would require a new set of channel model validation data to be presented prior to the harmonization activity.
b)
In accordance with [1], a new Rayleigh validation procedure for RC+CE shall be developed prior to any harmonization activity that includes the RC+CE methodology.

c)
Any lab shall utilize test solutions that have presented a full set of channel model validation data for any test method(s) used by the lab. If the RC+CE test method is utilized by the lab, the channel model validation data shall include the results utilizing the new Rayleigh validation procedure. The channel model data shall be provided by the corresponding test solution provider. The channel model validation data shall be peer reviewed either within 3GPP RAN4 or CTIA MOSG with no issues identified that would prevent the usage of the test solution.

d)
If a single lab cannot be identified to perform the entire set of the harmonization test data as desired in [1], the guidelines for data alignment in provided in section 3b) and 3c) shall be used. If two or more labs are identified to perform the entire or partial set of harmonization tests, the applicability of test methodology MU specifically for the purpose of harmonization shall be defined prior to the data analysis.
e)
As the operator way-forward document from RAN4 #78 in [3] specifies that SCME UMa is not precluded from future performance work and the work item description in [1] indicates that agreements #1 through #15 are to be used for additional aspects concerning the harmonization parameters and that TM2 and SIR can be added on a best effort basis, it is proposed to follow similar guidelines as defined in section 3d).
5
Conclusions
This contribution has presented a set of guidelines for laboratories and test solutions utilized for MIMO OTA performance and harmonization work to ensure that the goals of the new work item proposal in [1] are achieved.
It is proposed that RAN4 agree to the guidelines set forth in sections 3 and 4.
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