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1. Introduction
In the last RAN4 #108bis meeting, the test methodology together with performance metrics were further discussed based on the previous agreement. 
This contribution discusses the test methodology of Single-layer UL-MIMO for fully coherent UE and provides the proposals for identifying metrics.

2. Discussion
The agreements of single-layer UL-MIMO test method in the RAN4 #108bis meeting are captured as below [1].
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From the agreements, the consensus is that all the four TPMI (2/3/4/5) will be measured for one-layer UL MIMO OTA test methodology. The divergence between companies is how to process the performance metrics. Option 1 is averaging all the TRPs with each TPMI as the performance metrics. And Option 2 is selecting the maximum EIRPs of every measurement direction to calculate the performance metrics. The advantages and disadvantages of the two options are discussed during the past several meetings. To our understanding, both Option 1 and Option 2 have their suitable applicable area. Rather than discussing which option is the best performance metrics, it is better to consider the proper applicability of the two options.
Firstly, the metrics and names are discussed. For Option 1, it should be noted that the averaged TRP is still aligned with the concept of TRP which is commonly used in the previous OTA metrics definition, such as TRP for browsing mode and talk mode in Rel-17 [2]. 
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With this understanding, the metrics name of Option 1 is proposed as TRPaverage_TPMI as below. The averaging method of TRP can be further decided including linear scale averaging and dBm averaging.

      (linear scale averaging)

or                                    (dBm averaging)

Proposal 1: The metrics name of Option 1 is proposed as TRPaverage_TPMI.

For Option 2, the maximum EIRP among each TPMI for every measurement direction is integrated on the sphere, where the final integral is not corresponding to any antenna pattern of a single TPMI index. This is not aligned with the general concept of Total Radiated Power. A new name of the metrics for Option 2 rather than TRP is needed. The proposed candidate name for Option 2 is Max EIRP Integrated Power, i.e. MEIP.



Proposal 2: Define a new metrics name for Option 2, and the proposed candidate name is Max EIRP Integrated Power i.e. MEIP.

After defining the metrics and names of Option 1 and Option 2, the applicability of the two metrics is considered as below. Option 1 has the same metrics concept with traditional TRP, and derives relatively comparable metrics values of the radiation performance with 1Tx TRP. Therefore, it is proposed to specify Option 1 as the performance metrics of 2Tx TRP. In this case, the TRPs of both 1Tx UEs and 2Tx UEs can be treated and compared in the data pool. Regarding Option 2, it is clearly demonstrated that MEIP values will show UE enhancement with 2Tx radiators. Accordingly, it is proposed to further study the metrics in a future Work Item, rather than TRP TRS WI, to specify performance requirement for the UEs with enhanced features and/or capabilities.

Proposal 3: Specify Option 1 as the performance metrics of 2Tx TRP.

Proposal 4: Further study the metrics including MEIP in a future Work Item, rather than TRP TRS WI, to specify performance requirement for the UEs with enhanced features and/or capabilities.

3. Conclusions
This contribution discusses the test methodology of Single-layer UL-MIMO for fully coherent UE. And provide the following proposals.
Proposal 1: The metrics name of Option 1 is proposed as TRPaverage_TPMI.

Proposal 2: Define a new metrics name for Option 2, and the proposed candidate name is Max EIRP Integrated Power i.e. MEIP.

Proposal 3: Specify Option 1 as the performance metrics of 2Tx TRP.

Proposal 4: Further study the metrics including MEIP in a future Work Item, rather than TRP TRS WI, to specify performance requirement for the UEs with enhanced features and/or capabilities.
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The average measured total radiated power (TRP) of low, mid and high channel for handheld UE shall be higher than
the average TRP requirement specified in subclauses 6.2.1.1 and 6.2.1.2. The averaging shall be done in linear scale for
the TRP results of both right and left side of the phantom head in case of beside the head and hand phantom positions.

For the hand phantom browsing mode position the averaging shall be done in linear scale for the TRP results of both

right and left hand phantom measurements.
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Issue 1-1-2: Test Methods for fully Coherent UE support multiple TPMI index 2~5

Agreements:

e Capture common test procedure of O1 and 02 into TR, final measured EIRPs processing can be further
decided. The performance metric for each approach should also be further discussed. -

o Option | (averaging TRPs)~
o Option 2 (Max EIRPs) »
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Issue 1-1-3: Performance metric definition for Option 1 and Option 2 methodology ~

Agreements: -

If we cannot agree this meeting to the metric, we can identify the areas we would like to study for the next meeting to
further the progress.

Topics to study for next meeting
1. Identify names and metrics for option 1 and option 2 «

2. Come up with impact to regulatory and industry for both option 1 and option 2+




