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1. Introduction
The test methodology of 2Tx were warmly discussed during Release-18 RAN4 meetings. And a big progress was made on the test method for non-coherent UE in the last RAN4 meeting #108, that using fixed TPMI=2 as baseline configuration for TRP test. While, the TPMI configurations for fully coherent UE were not concluded.
This contribution further discusses the test methodology of Single-layer UL-MIMO for fully coherent UE and provides the proposals to move forward in Release-18 WI.

2. Discussion
The agreements of single-layer UL-MIMO test method in the RAN4 #108 meeting are captured as below [1].
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For both non-coherent UE and fully coherent UE, the test method with swept TPMI indexes is under discussion or for further study. As the agreement, single TPMI index=2 is used as baseline configuration for non-coherent UE in Rel-18 and the test metric with swept TPMI indexes is for further study. From the perspective of the test methodology’s unification and consistency in one work item, the test metric and method for fully coherent UE should avoid to be specified with swept TPMI indexes, at least in Rel-18. And the study and discussion on the test methodology with swept TPMI indexes can be captured into the TR of the work item, which is similar to the RAN4 agreement for non-coherent UE.

Proposal 1: The 2Tx test methodology should keep unified and consistent for both non-coherent UE and fully coherent UE.

On the other hand, the test metric with swept TPMI indexes for fully coherent UE supporting TPMI=2~5 are analyzed in the past. From the findings of the previous contributions [2], the swept TPMI indexes may introduce the power gain on directional EIRP, i.e. 4.7dB gain for peak EIRP and 2.6dB gain at 50%-tile CDF. And therefore, the total spherical radiated power integrated with the gained directional EIRP will be greater than the traditional TRP value. From the perspective of the test result’s equivalence and comparability, the test metric and method with swept TPMI indexes should not be specified in terms of TRP concept.

Proposal 2: the 2Tx test methodology should keep the test result’s equivalence and comparability for both non-coherent UE and fully coherent UE.

With the above proposals, the propriate 2Tx TRP metric for fully coherent UE is Option 1 of Issue 1-2-2 in RAN4 #108 meeting’s WF, i.e. averaging TRPs under each TPMI as final performance metric.

Proposal 3: Take Option 1 as the 2Tx TRP metric for fully coherent UE, i.e. averaging TRPs under each TPMI as final performance metric.

For Option 1, regarding the TPMI index selection, i.e. TPMI=2~5 or 2&3 or 4&5, there would be no/little difference on the test results among the three candidates. Also, it is clear that the test time with TPMI=2~5 will longer than those with TPMI=2&3 or 4&5. Therefore, TPMI=2&3 can be selected as baseline configuration for fully coherent UE. If the increased test time with TPMI=2~5 is illustrated as negligibly short, TPMI=2~5 can also be further considered and discussed. Unfortunately, test time estimation is still staying at simulation stage, and no measurement is conducted due to lack of testable devices.

Proposal 4: Take TPMI=2&3 as single-layer UL-MIMO baseline configuration for fully coherent UE.

Proposal 5: The evaluation of test time increase with TPMI 2~5 should be conducted not only by simulation approach, but also by measurement approach.

3. Conclusions
This contribution further discusses the test methodology of Single-layer UL-MIMO for fully coherent UE. And provide the following proposals.
Proposal 1: The 2Tx test methodology should keep unified and consistent for both non-coherent UE and fully coherent UE.

Proposal 2: the 2Tx test methodology should keep the test result’s equivalence and comparability for both non-coherent UE and fully coherent UE.

Proposal 3: Take Option 1 as the 2Tx TRP metric for fully coherent UE, i.e. averaging TRPs under each TPMI as final performance metric.

Proposal 4: Take TPMI=2&3 as single-layer UL-MIMO baseline configuration for fully coherent UE.

Proposal 5: The evaluation of test time increase with TPMI 2~5 should be conducted not only by simulation approach, but also by measurement approach.
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