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[bookmark: OLE_LINK4][bookmark: OLE_LINK15]1	Introduction
In RAN4#106-bis meeting, 4 TPMI-index configuration options for singe-layer UL-MIMO TRP OTA testing are summarized and further down-selection is needed [1].
	[bookmark: _Hlk135083279]Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP OTA test 
Proposals:
· Option 1: Surface integral of measured EIRP, given fixed TPMI = 2 (NOTE: this metric is TRP-like if normalized by the radiated power of an ideal isotropic radiator) 
· Option 2: Surface integral of measured EIRP, given TPMI is swept over all applicable TPMI according to the UE capability, and EIRP is selected as the maximum.
· Option 3: Surface integral of measured EIRP for each TPMI swept over all applicable TPMI according to the UE capability to obtain TRP-like metric for each TPMI and then average the TRP-like metrics. 
· Option 3a: Define TRP for one-layer UL MIMO with TPMI 2-5 as the average of two TRP values with TPMI 2 and 3, or 4 and 5. 
· Option 4: Spherical coverage CDF of measured EIRP, given TPMI is swept over all applicable TPMI according to the UE capability, and EIRP is selected as the maximum. 
Agreements:
· Down-selection of above option is needed. FFS how to down select
· Encourage proponent companies to clarify the performance metric definition for the corresponding option next meeting. 


In this contribution, we provide our further views on test method for single-layer UL MIMO TRP test.
[bookmark: OLE_LINK3]2	Discussion
Option 1 defines the performance metric of UL MIMO as the surface integral of EIRP at a fixed TPMI=2, which is also the closest definition to the legacy TRP concept and the most supported testing method by UE. However, the theoretical analysis and measurement results of 3 UEs at TPMI=2 to 5 in R4-2305701 clearly indicate that a single specific TPMI index is not suitable to present the performance of 2TX UE. The detailed analysis process and measurement results can be referred to [2].
The analysis also shows that using the average of TRP values corresponding to multiple TPMI indexes (2/3, or 4/5, or 2/3/4/5) can eliminate the randomness introduced by phase difference. One of the main drawbacks of this method is the multiple fold increase in testing time caused by moving from a single TPMI index to multiple TPMI indexes. In order to balance the accuracy of results and testing time, [2] focuses on analyzing that it is not necessary to test all TPMI index from 2 to 4, and the average TRP obtained from two TPMI (2/3 or 4/5) is sufficient. Considering the short testing time of TRP, which is approximately 10 minutes per channel per scenario for 5G TRP, the test time consumption after using opiton 3/3a is completely acceptable. Therefore, option 3/3a could be the ideal solution for one layer UL MIMO TRP testing. 
Furthermore, it is worth noting that not all UEs can support all TPMI indexes from 2 to 5. For non-coherent UE, only TPMI=2 is configurable, so option 3/3a is not feasible for such UEs. Further discussion is needed on the single-layer UL MIMO TRP test method applicable to such non-coherent UE.
Proposal 1: For coherent UE, consider option 3/3a as baseline method, i.e., define TRP for one-layer UL MIMO as the average of TRP values corresponding to at least two selected TPMI indexes (2/3 or 4/5 or 2/3/4/5).
Proposal 2: Further discussion is needed on the single-layer UL MIMO TRP test method applicable to non-coherent UE.
Option 2, although seemingly like option 1/3 in terms of the calculation formula, actually deviates from the legacy TRP definition of measuring the static total radiated power of the radiator and introduce a concept similar to dynamic TPMI scanning. The maximum value of EIRP at each sampling point eventually forms the envelope of the TRP, which is completely new concept compared to the legacy TRP.
[bookmark: _Hlk135090340]The greatest value of this method is to more closely match the behaviour of the UE in real network and to measure the gain introduced by UL-MIMO. Therefore, although it is not recommended to use this approach as a standardization method and to develop performance requirements from the point of view of maintaining conceptual consistency of the TRP, from the point of view of evaluating UE performance, we believe that it is feasible to include option 2 as an information appendix to the TR. 
Proposal 3: Include option 2 in the annex of the TR for information purpose only.
3	Conclusion
This contribution makes the following observations and proposals.
Proposal 1: For coherent UE, consider option 3/3a as baseline method, i.e., define TRP for one-layer UL MIMO as the average of TRP values corresponding to at least two selected TPMI indexes (2/3 or 4/5 or 2/3/4/5).
Proposal 2: Further discussion is needed on the single-layer UL MIMO TRP test method applicable to non-coherent UE.
Proposal 3: Include option 2 in the annex of the TR for information purpose only.
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