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Introduction
In RAN4#108bis, Rel-18 the enhancement for FR1 TRP and TRS requirements with 2Tx configuration has been discussed. Some agreements and open issues are captured in the approved WF [1]. For single-layer UL-MIMO TRP test method, Option 1 (averaging TRPs) and Option 2 (Max EIRPs) are agreed to be captured into TR. In addition, test mode is also agreed to be captured in the TR as one test method, only if the phase variation issue cannot be solved in Option 1 and Option 2. In WF, one of the open issues is raised to identify names and metrics for Option 1 and Option 2 due to similar testing procedure to TRP but both options are actually different from TRP testing. The other one of the open issues is to come up with impact to regulatory and industry for both Option 1 and Option 2. In this paper, we would like to share our view in the following.
	Sub-topic 1-1 Single-layer UL-MIMO TRP test method
[bookmark: _Hlk147855329]Issue 1-1-2: Test Methods for fully Coherent UE support multiple TPMI index 2~5  
Agreements: 
· Capture common test procedure of O1 and O2 into TR, final measured EIRPs processing can be further decided. The performance metric for each approach should also be further discussed.
· Option 1 (averaging TRPs)
· Option 2 (Max EIRPs)
· Test mode is captured in the TR which can be considered as one test method, only if the phase variation issue can not be resolved in O1 and O2. 
· Test mode option 1: Single antenna transmission each time 
· Test mode option 2: Two antenna transmission simultaneously
· Other Test modes are not precluded 

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
· Identify names and metrics for option 1 and option 2 
· Come up with impact to regulatory and industry for both option 1 and option 2


Discussion
For single layer UL-MIMO TRP test method, it has been discussed a lot on which full power mode, e.g., full power mode-0/mode-1/mode-2, in uplink full power transmission (ULFPTx) should be verified on 1Tx or 2Tx scenario in the previous meetings. For full power mode-0 or full power mode-2, e.g., the UE supports at least one full power PA in UL-MIMO, it is agreed in RAN4#105 that only 1 TX scenario should be verified. As for full power mode-1, e.g., the UE does not support any full power PA in UL-MIMO, it is agreed that 2 Tx scenario should be considered. 
With the consideration on non-coherent or fully coherent UL-MIMO transmission together with 2Tx scenario, different codebook restriction for UL precoder would be applied to the UE. If the UE support mode-1 and non-coherent UL-MIMO, TMPI#0/TPMI#1/TPMI#2 can be applicable the UE. Since TPMI#0 and TPMI#1 are identified as 1Tx scenario, it is agreed that single fixed TPMI=2 is used as the baseline configuration for non-coherent UL-MIMO TRP test method. In other way, if the UE support mode-1 and fully coherent UL-MIMO, TPMI#2/TPMI#3/TPMI#4/TPMI#5 are identified as 2Tx scenario. Since more than one TPMI can be used for 2Tx transmission, how to select TPMI as the test metric for fully coherent UL-MIMO TRP test method could be a problem which needs to be solved. 
For fully coherent UL-MIMO TRP test metric, two options are proposed by the companies in the previous meeting. The option 1 for test metric is to average all EIRP measurements for each TPMI, e.g., TPMI#2/TPMI#3/TPMI#4/TPMI#5 or TPMI#2/TPMI#3 or TPMI#4/TPMI#5, at each TRP grid point, and combine the averaged EIRP in all TRP grid points into one TRP value. The option 2 for test metric is to select the best EIRP measurement for each TPMI, e.g., TPMI#2/TPMI#3/TPMI#4/TPMI#5, at each TRP grid point, and combine the best EIRP in all TRP grid points into one TRP value. It is noted that EIRP measurement sweeping for TPMI#2 to TMPI#5 are required to be performed no matter in option 1 or option 2, and the difference is to use averaging all the EIRP measurements or select the best one among the EIRP measurements for TPMI#2/TPMI#3/TPMI#4/TPMI#5 configuration at each TRP grid point. Moreover, due to 2Tx phase variation issue, test mode is proposed to be considered as the alternative test method only if the phase variation cannot be solved in option 1 and option 2. Two options for test mode, e.g., single antenna transmission each time for test mode option 1 and two antenna transmission simultaneously for test mode option 2, are proposed as an alternative method.
In RAN4#108bis WF, option 1 and option 2 for test methods for fully coherent UE support multiple TPMI index 2~5 are agreed to be captured in TR. Test mode option 1 and test mode option 2 are also agreed to be captured in TR. In addition, there still two open issues in WF for test metric definition which needs to be further discussed. The first one is to identify names and metrics for option 1 and option 2 for fully coherent UL-MIMO TRP test metric, and the second one is to come up with impact to regulatory and industry for both option 1 and option 2 as fully coherent UL-MIMO TRP test metric.
In our view, no matter in option 1 or option 2, EIRP measurement for TPMI#2/TPMI#3/TPMI#4/TPMI#5 configuration are required to be performed at each TRP grid point, and the difference is to use averaging all the EIRP measurements or to select the best one among these EIRP measurements for 2Tx TRP calculation. Since most of the test procedure is similar and there is only the minor difference between option 1 and option 2 for 2Tx TRP calculation, we think 3GPP common naming rule can be followed by naming option 1 as 2Tx UL-MIMO TRP type 1 and option 2 as 2Tx UL-MIMO TRP type 2. Where type 1 means to determine 2Tx TRP by averaging all the EIRP measurements at each TRP grid point and type 2 means to determine 2Tx TRP by select the best one among the EIRP measurements at each TRP grid point. Both type 1 and type 2 need to perform EIRP measurements for TPMI#2/TPMI#3/TPMI#4/TPMI#5 configuration at each TRP grid point. 
Proposal 1: For fully coherent UL-MIMO TRP test metric, it is proposed to use type 1 and type 2 to differentiate the name and metrics for option 1 and option 2.
Regarding the impact to regulatory and industry for both option 1 and option 2 as fully coherent UL-MIMO TRP test metric, we understand that it is different from the convention TRP calculation, e.g., one EIRP measurement at one TRP grid point, that option 1 is to average all or option 2 is to select the best one among multiple EIRP measurements with different TPMI configurations. In our view, as long as the TE vendor can develop the 2Tx TRP test procedure for both option 1 and option 2 as fully coherent UL-MIMO TRP test metric, it is not observed to have any big impact from regulatory and industry perspective.
Observation 1: As long as the TE vendor can develop the 2Tx TRP test procedure for both option 1 and option 2 as fully coherent UL-MIMO TRP test metric, it is not observed to have any big impact from regulatory and industry perspective.
Conclusion
The proposals in this contribution are summarized in the following.
Proposal 1: For fully coherent UL-MIMO TRP test metric, it is proposed to use type 1 and type 2 to differentiate the name and metrics for option 1 and option 2.
Observation 1: As long as the TE vendor can develop the 2Tx TRP test procedure for both option 1 and option 2 as fully coherent UL-MIMO TRP test metric, it is not observed to have any big impact from regulatory and industry perspective.
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