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1.
Introduction
During the RAN#74bis meeting a MIMO OTA Harmonization Testing Campaign was approved [1]. During the RAN#75 meeting, a harmonization composite bound (HCB) and a Way Forward were approved for MIMO OTA [2-3]. How the approved Harmonization Composite Bound (HCB) has to be applied for the harmonization criteria to the harmonization campaign measured data remained as an open item until very recently agreed over the email reflector.
In addition to the above, guidance from operators about the harmonization criteria by a survey can be found in [4].
Assuming that ADTF test results show an HCB ( 0.74 dB for either RC or MPAC, with the available data preliminary results show that RC and MPAC are found to be harmonized for MIMO OTA compliance testing following the agreed methodology and formulation for the decision. The decision on other test methodologies is pending on the full set of MIMO OTA harmonization campaign testing data being reported.
This contribution has been made in co-operation with EMITE, a manufacturer of MIMO OTA test equipment.

2.
Objective
To determine which test methodologies are found to be harmonized using the MIMO OTA harmonization test effort.

2.
Methodology

During the RAN#74bis meeting a MIMO OTA Harmonization Testing Campaign was approved [1]. During the RAN#75 meeting, a harmonization composite bound (HCB) and a Way Forward were approved for MIMO OTA [2-3]. How the approved Harmonization Composite Bound (HCB) has to be applied for the harmonization criteria to the harmonization campaign measured data remained as an open item until very recently agreed over the email reflector:

Proposal 1: The group agrees that operator input is needed on the topic of how to apply the hybrid MU bound to the harmonization analysis, especially in terms of framework, expectations, etc.  Toward this end, comments targeted at the draft contributions discussed during the Offline Call #4 could be very helpful

Proposal 2: The group agrees to apply a best-fit approach to selecting the harmonization offset for this harmonization campaign (ideas for deriving this were presented in the R&S, MMI, NTT DOCOMO, and Intel contributions). The final harmonization offsets per band are TBD.
Proposal 3: The group agrees to apply the hybrid MU bound defined in R4-153766 directly to the harmonization analysis without additional factors as a baseline. 
Should additional factors be necessary or should different proposals deemed more suitable for the harmonization window, the technical merits shall be discussed and agreed by the group prior to RAN4 #76 in an offline call. For ADTF, the group agrees to use the Nominal CTIA reference antenna with a single orientation (as defined in R4-153766) as a start. More CTIA reference antennas and/or orientations can be investigated if harmonization cannot be reached. The harmonization decision shall be made by RAN4 #76 as outlined in the WID.
Further guidance and additional specific opinions from operators regarding MIMO OTA harmonization can be found in [4].

CATR was selected as the single-lab with all four test methodologies (RC, RC+CE, MPAC and RTS) to run the harmonization test campaign. Preliminary test results were reported to the email reflector on July 31, 2015.
This document performs an analysis over the preliminary reported test data using the agreed procedure. Since complete test data has not been reported at time of submission but a decision over MIMO OTA harmonization has to be taken by RAN #76 meeting, this analysis has to be completed while at the RAN4 #76 meeting when the complete test data results become available.

3.
Results
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TM3 B41 RC & MPAC Harmonization
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TM3 B41 RC & MPAC Harmonization with fixed-offset
The only results that were provided for all three devices within the July 31, 2015 preliminary set of reported test data by CATR were those of RC NIST and MPAC UMA for LTE TDD Band 41. As it can be observed from the figures below, averaging all 8 positions in MPAC and using the agreed best-fit single-offset approach, results between RC and MPAC provide a maximum deviation of ±0.74 dB. 
Assuming that ADTF test results show an HCB ( 0.74 dB for either RC or MPAC, with the available data preliminary results show that RC and MPAC are found to be harmonized for MIMO OTA compliance testing following the agreed methodology and formulation for the decision. The decision on other test methodologies is pending on the full set of MIMO OTA harmonization campaign testing data being reported.
3.
Conclusion

Proposal 1: RC and MPAC are found to be harmonized for MIMO OTA compliance testing following the agreed methodology and formulation for the decision. The decision on other test methodologies is pending on the full set of MIMO OTA harmonization campaign testing data being reported.
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