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1. Overall Description:

3GPP RAN4 would like to inform GCF CAG, GCF PAG, CTIA MOSG, CCSA, RAN5, and RAN of the latest progress of MIMO OTA specification development in 3GPP.
As part of the MIMO OTA requirement development effort, RAN4 has defined a procedure to verify the alignment of the labs participating in the performance verification work in terms of test reproducibility.  This procedure has been captured in Clause 10.4 of TR37.977.
RAN4 has reviewed alignment results from three testing laboratories and preliminary submissions of TRMS data.  The following conclusions have been drawn:

1. Due to the potential for alignment between MPAC labs, RAN4 will continue the performance requirement work for MPAC
2. Select the alignment results from Lab3 as the reference, suggest Lab1 and Lab2 to retest PAD devices for lab alignment activity, as defined in 10.4 of TR37.977
3. A work plan to progress the alignment activity and to root-cause the observed issues shall be defined and led by the MPAC solution provider companies
4. The performance alignment devices and reference dipoles are passed from Lab3 to Lab2, then to Lab1 to enable the investigation
5. Given the capability of RTS method and the need to utilize any commercially available devices for collecting the TRMS data, the MPAC should be the single methodology for MIMO performance requirement
As part of the MIMO OTA harmonization effort, RAN4 has executed a harmonization measurement campaign in a single test laboratory collecting data with the MPAC, RC+CE, and RTS methodologies.

RAN4 has reviewed harmonization analyses and has drawn the following conclusions regarding the MPAC/RC+CE harmonization outcome:

1. For the TDD bands tested in the MPAC/RC+CE harmonization, the harmonization cost varies between 0.37 and 0.60 dB.  This harmonization cost is within the lowest harmonization target for all TDD bands considering the statistical significance.  Because only 3 devices were used to determine the offsets, harmonization between MPAC and RC+CE for Bands 38 and 41 should be further investigated. Testing 5 more devices in the chosen TDD bands in Lab3 can help to evaluate the harmonization offsets and the harmonization cost for TDD.
2. For all FDD bands tested in the MPAC/RC+CE harmonization, the harmonization cost varies between 1.19 and 2.58 dB; some bands exceed their highest harmonization bound and, therefore, harmonization between MPAC and RC+CE cannot be confirmed for all FDD bands based on the results available from the harmonization testing campaign.
3. The potential to harmonize in FDD has been observed by isolating devices which have contributed to higher residual errors, particularly LNA-active devices, defining the related applicability criteria, and investigating more suitable RC+CE settings and harmonization formulas.

RAN4 has reviewed harmonization analyses and has drawn the following conclusions regarding the MPAC/RTS harmonization outcome:

1. For the FDD bands tested in the MPAC/RTS harmonization, the harmonization cost varies between 0.5 and 0.92 dB.  This harmonization cost is within the harmonization target for all bands and, therefore, harmonization between MPAC and RTS for Bands 13, 5, 3, and 7 can be confirmed.
2. Considering the positive outcome of the MPAC/RTS harmonization analysis, the following applicability criteria for the MPAC/RTS harmonization are proposed based on the current understanding of the RTS methodology capabilities:
a. The harmonized RTS system is a two probe system capable of measuring devices with two Rx antennas. Devices with more Rx antennas are not supported

b. The RTS method is only applicable to devices which do not change their antenna pattern in response to the radio environment

c. The RTS method requires device support for the antenna test function (ATF) defined in TR 36.978. The ATF access of devices depends on the support of chip vendors

d. There are two methods defined for ATF access, L3 signalling or a vendor-supplied device app. The devices used for harmonization were all modified to install the special ATF application. Harmonization has been confirmed using devices with the special ATF application. Harmonization for unmodified devices using the L3 access has not been confirmed.

e. RTS is harmonized for FDD bands. TDD harmonization has not been evaluated.

f. Harmonization measurements for RTS were performed with correlation based channel models; harmonization and channel model validation limits would need to be confirmed for geometric based channel models
RAN4 has discussed next steps for the MIMO OTA effort in 3GPP and has recommended the following next steps:
1. It is recommended to consider an extension of the work item to finalize the performance aspects identified in the list of conclusions associated with the performance part

2. It is recommended to consider a new harmonization activity within the scope identified in the list of conclusions associated with the harmonization part for TDD and FDD bands as part of the extension of the work item
3. RTS will investigate TDD and geometric channel model harmonization and support for >2 Rx UE receivers
3GPP RAN4 respectfully asks GCF PAG, GCF CAG, CTIA MOSG, CCSA, RAN5, and RAN to take these developments into account.

2. Actions:

None.
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