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Introduction
In RAN4#108 meeting, Rel-18 the enhancement for FR1 TRP and TRS requirements with 2Tx configuration has been discussed. Some agreement and open issues are captured in the approved WF [1]. One of the open issues is about the 2Tx TRP requirement for single-layer UL-MIMO, which are classified into two categories such as non-coherent and fully coherent UL-MIMO. For non-coherent UL-MIMO TRP test method, single fixed TPMI=2 is used as the baseline configuration and the test metric for swept TMPI indexes needs further discussion. As for fully coherent UL-MIMO TRP test method, two options are captured in the WF, where the first option is the method to average TRP under TPMI=2,3,4,5/TPMI=2,3/TPMI=4,5 and the second option is the method to choose the best EIPR among TPMI=2-5 to integrate into a TPR-like envelope performance metrics. Further discussion is needed for these two options and testing time consideration should be also included.
	Sub-topic 1-2 Single-layer UL-MIMO TRP test method
Issue 1-2-1: Test method for non-coherent UE support fullpowerMode1 just single TPMI index 2 
· Agreements
· Single TPMI index =2 used for testing 
· Using Fixed TPMI index =2 as baseline configuration if TRP requirements introduced in Rel-18 
· RAN4 shall further study and discuss another test metric with swept TPMI indexes for testing and captured into TR 
· Test applicable rules can be further discussed

Issue 1-2-2: For fully Coherent UE support multiple TPMI index 2~5  
· Proposals
· Option 1: measure TRP under each TPMI, and then average TRPs as final performance metric. FFS TPMI index: TPMI 2~5 or 2&3 or 4&5;
· Option 2: measure and record best EIRP at each test point (swept over all applicable TPMIs at each measurement grid), and then integrate all the measured best EIRPs into a TRP-like performance metric. TPMI index 2~5; 

· Agreements
· Further discuss option 1 and option 2
· New definition/term on test metric required for option 2 need to be further discussed 

Issue 1-2-3: Testing time consideration for fully Coherent UE, under multiple TPMI index 2~5 condition  
· Agreements
· Test-time increase for option 1 and option 2 in issue 1-2-2 should be taken into account


Another one of the open issues is about the TRP requirement for Tx diversity (TxD). It is agreed that the basic test method for TxD is with all the active antennas ON, but whether to introduce the test mode for TxD phase variation issue, which means some UE-specific configuration, needs further discussion.
	Sub-topic 1-3 TxD test method
Issue 1-3-1: 2Tx-based TxD test procedure (first priority) 
· Agreements
· The basic test method for TxD with all the active antennas ON
· Not preclude to consider additional approach with UE-specific configuration 
· Based on vendors declaration to address the phase issue between antennas
· Clarification of UE behavior this UE-specific configuration would trigger and how it can address the phase-dependent destructive superposition of TxD signals to be discussed by RAN4


In this paper, we would like to share our view in the following.
Discussion
For single layer UL-MIMO TRP test method, two categories such as non-coherent and fully coherent UL-MIMO are discussed in the previous meeting. By considering together with uplink full power transmission, it is agreed in RAN4#105 that only 1Tx scenario would be verified if UE supports at least one full power PA with full power mode-0 or full power mode-2. Hence, the remaining issue would be how to specify the requirement for single layer UL-MIMO with 2Tx scenario if the UE does not have any full power PA with full power mode-1.
In RAN4#108 WF, there are still some open issues for single layer UL-MIMO TRP methods, e.g., TPMI selection for non-coherent UE and fully coherent UE TRP requirement. For TPMI selection for non-coherent UE, it is agreed to use fixed TPMI=2 as the baseline configuration, and RAN4 shall further study another test metric with swept TPMI indexes for testing. In last meeting report, it is captured that RAN4 common understating for non-coherent UE with full power mode-1 is that TPMI=0,1,2 are available TPMI indexes and only TPMI=2 is applicable to 2Tx transmission scenario. However, in our understanding, TPMI=0 or TPMI=1 might have 2Tx scenario if TxD capability is indicated by the UE. Although there is only one non-zero port of TPMI=0 or TPMI=1, it is possible that TxD might be applied to the only one non-zero port after applying precoding matrix to have 2Tx scenario from implementation perspective. Hence, we propose to discuss whether TPMI#0 and TPMI#1 should be included in the test method for non-coherent UE with full power mode-1 if TxD capability is indicated. 
Proposal 1: RAN4 discuss whether TPMI#0 and TPMI#1 should be included in the test method for non-coherent UE with full power mode-1 if TxD capability is indicated.
Regarding TPMI selection for fully coherent UE, two options are listed in the WF. Option 1 is to average TRP under TPMI=2,3,4,5 or TPMI=2,3 or TPMI=4,5, and Option 2 is to choose the best EIRP in each test point to generate a TRP-like performance metric. For Option 1, it is observed from some companies’ papers that the TRP variation among TPMI=2,3,4,5, TPMI=2,3 and TPMI=4,5 may not have much difference. In addition, some companies also pointed out in the previous meeting that multiple TPMI selection test is not the dominant factor for overall testing time. Hence, in our view, it is preferred to measure TRP under TPMI=2,3,4,5 for fully coherent UE test configuration, which may accommodate more different UE antenna implementations.   
Proposal 2: It is preferred to average TRP under TPMI=2,3,4,5 as the test performance metric for fully coherent UE TRP requirement.
For Option 2, some companies’ comment that TPR-like performance metrics to choose the beset EIRP among TPMI=2,3,4,5 for each test point would be quite different from the traditional TRP definition. The TPR-like performance metrics based on the assumption that the UE is always configured with the best precoder in the UL transmission, which may not be always true in the real live network. In addition, one company comments that TRP-like metrics may impact other EIRP/TRP test cases and should be carefully studied. Hence, in our view, it may need more time for companies to investigate the new TRP-like performance metric and we propose to consider it as an enhancement work item.   
Proposal 3: TRP-like performance metric for full coherent UE TRP requirement can be considered as an enhancement work item in the future.
Regarding TxD test method, it is agreed that the basic test method for TxD is with all the active antennas ON. Hence, the testing issue would be that the UE antenna radiation pattern might not be fixed due to variated phase difference between two antennas, which may highly impact the TRP value. One method is proposed to introduce a test mode for TE to control UE phase variation between two antennas for TPR measurement, and another method is proposed to introduce additional measurement uncertainty and test tolerances or to use statistical measurement for TRP. In our view, it would increase higher UE implementation complexity by introducing the test mode to control UE phase variation. Therefore, we think that additional measurement uncertainty/test tolerances or statistical measurement can be considered for TxD TRP requirement. 
Proposal 4: Additional measurement uncertainty/test tolerances or statistical measurement for TRP can be considered for TxD TRP requirement.
Conclusion
The proposals in this contribution are summarized in the following.
Proposal 1: RAN4 discuss whether TPMI#0 and TPMI#1 should be included in the test method for non-coherent UE with full power mode-1 if TxD capability is indicated.
Proposal 2: It is preferred to average TRP under TPMI=2,3,4,5 as the test performance metric for fully coherent UE TRP requirement.
Proposal 3: TRP-like performance metric for full coherent UE TRP requirement can be considered as an enhancement work item in the future.
Proposal 4: Additional measurement uncertainty/test tolerances or statistical measurement for TRP can be considered for TxD TRP requirement.
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