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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
TRP test method for UL-MIMO UE was warmly discussed for several meetings. Several options were proposed to evaluate the 2Tx performance of UL-MIMO UE. The most controversial topic was that how to define the performance metric for fully coherent UE supporting multiple TPMI index 2~5. There were three candidate options on the table for further study, and the target was to finalize the TPMI index selection for single layer UL-MIMO test method in RAN4 #108 meeting [1].
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This contribution presents our considerations and analysis on the candidate options for one layer UL-MIMO test method, and share our proposals to move forward on the topic.

2 Discussion
Regarding Option 1c, as per previous discussion, it is a quite different kind of performance metric compared to the traditional TRP concept. We agree that this kind of performance metric may well fit the UE behavior in the real network. And also, we realize that this kind of performance metric will demonstrate the valuable gain with 2Tx technique rather than 1Tx, under the same total conducted transmit power. Considering that this kind of performance metric does not conform to the traditional TRP concept, we propose to further discuss and develop the enhanced radiated performance of 2Tx in a new work item, and specify performance metrics like Option 1c accordingly.
Proposal 1: Further discuss and develop the enhanced radiated performance of 2Tx in a new work item, and specify performance metrics like Option 1c accordingly.
For Option 1a and 1b, the common point is that both of the options measure TRP under four TPMIs (TPMI index=2/3/4/5) or two TPMIs (TPMI index=2/3 or 4/5). The different point is that Option 1a takes average of all the TRPs of each TPMI, and Option 1b leaves every TRP with no further mathematical processing. 
Two topics are further discussed regarding Option 1a and 1b. The first topic is TPMI index selection. Based on previous analysis, the valuable benefit of measuring multiple TPMIs is to eliminate the unwanted random errors when measuring single TRP with one fixed TPMI index. On the other hand, as per the feedback from chipset vender and TE vender, the TPMI switching time is in the level of signal scheduling. Based on the input information, the TRP test time consuming of multiple TPMI is estimated. Considering TPMI switching time is 10ms level (signal scheduling level), together with EIRP measuring time and reasonable dwell time, the increased test time of EIRP for one more TPMI index on one measurement grid point can be supposed as 100ms. For the measurement grid with constant step size of 15 degree, a total of 266 test points is measured on the spherical surface. So, the increased test time of TRP for one more TPMI index is around 26 seconds. If all the four TPMI index are measured, the total increased test time is around 80 seconds. With respect to the increased test time estimation, even the measurement of all the four TPMI index will not consume too much time compared with single TPMI measurement. 
Observation 1: By mathematical estimation, the increased test time of TRP for one more TPMI index is around 26 seconds.
Observation 2: By mathematical estimation, the increased test time of TRP for all the four TPMI index is around 80 seconds.
With the understanding of more TPMI measurements would contribute to eliminate the unwanted random errors, it is proposed to select all the four TPMI index (2/3/4/5) for one layer UL-MIMO TRP measurement.
Proposal 2: select all the four TPMI index (2/3/4/5) for one layer UL-MIMO TRP measurement.
The second topic is whether or not averaging all the TRPs under different TPMIs. Following the above discussion, averaging approach is frequently-used method to eliminate the random errors. Therefore, it is reasonable to take the average of all the TRPs as final performance metric. Otherwise, there will be another controversial issue that how to define requirement with the four TRPs under each TPMI.
Proposal 3: It is proposed to take the average of all the TRPs as the final performance metric, i.e. Option 1a.

3 Conclusions
This contribution presents our considerations and analysis on the candidate options for one layer UL-MIMO test method. And provide the following proposal.
Proposal 1: Further discuss and develop the enhanced radiated performance of 2Tx in a new work item, and specify performance metrics like Option 1c accordingly.
Observation 1: By mathematical estimation, the increased test time of TRP for one more TPMI index is around 26 seconds.
Observation 2: By mathematical estimation, the increased test time of TRP for all the four TPMI index is around 80 seconds.
Proposal 2: select all the four TPMI index (2/3/4/5) for one layer UL-MIMO TRP measurement.
Proposal 3: It is proposed to take the average of all the TRPs as the final performance metric, i.e. Option 1a.
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Issue 1-2-2: For fully Coherent UE support multiple TPMI index2~5

o Proposals.

o Option 1: multi-TPMI based test method «

o Option 2:

Agreement: -

Option 1a: measure TRP under each TPMI, and then average TRPs as final performance
metric. FFS TPMI index: TPMI 25 or 2&3 or 4&5; -

o FFS the naming of the performance metric, e.g. keep current TRP,,,,,q, OF new
term as combined-TRP

Option 1b: measure TRP under each TPMI with index 2~5, no further processing. How to
define requirement is FFS. FFS TPMI index: TPMI 2~5 or 2&3 or 4&5;

Option 1c: measure and record best EIRP at each test point (swept over all applicable
TPMls at each measurement grid), and then integrate all the measured best EIRPs into a
TRP-like performance metric. TPMI index 2~5; «

o FFS the naming of the performance metric, e.g. keep current TRP,,,,,q, OF new
term as FR1 averaged spherical coverage; «

single-TPMI based test method
Option 2a: measure TRP under TPMI index 2, as the final performance metric;

Option 2b: measure TRP under one of TPMI index within 3~5, as the final performance
metric; «

o RANA4 target to finalize this issue on TPMI index selection for single layer UL-MIMO in August RAN4 meeting «

o Encourage companies to bring more analysis on test time and performance impact with above list
candidate options. «




