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1. Introduction
In RAN4#107 meeting, the anechoic chamber (AC) test method for singe-layer UL-MIMO TRP OTA performance continued to be discussed but still no consensus. To move forward, it was agreed RAN4 target to finalize this issue on TPMI index selection for single layer UL-MIMO in this RAN4 meeting. This paper continue to provide our views.
2. Discussion
Based on the extensively discussion, for single-layer UL-MIMO TRP test method, the possible options are captured in WF [1] and shown as below:
	Issue 1-2-1: For non-coherent UE support fullpowerMode1 TPMI index 2
Agreements:
· FFS, RAN4 targets to finalize the TPMI index selection for non-coherent UE in August RAN4 meeting.
Issue 1-2-2: For fully Coherent UE support multiple TPMI index 2~5  
· Proposals
· Option 1: multi-TPMI based test method 
· Option 1a: 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;
· FFS the naming of the performance metric, e.g. keep current  or 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 TPMIs at each measurement grid), and then integrate all the measured best EIRPs into a TRP-like performance metric. TPMI index 2~5;
· FFS the naming of the performance metric, e.g. keep current  or new term as FR1 averaged spherical coverage;
· Option 2: 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; 
Agreement: 
· RAN4 target to finalize this issue on TPMI index selection for single layer UL-MIMO in August RAN4 meeting
· Encourage companies to bring more analysis on test time and performance impact with above list candidate options. 



Issue 1-2-1: For non-coherent UE support fullpowerMode1 TPMI index 2
As it has been agreed to verify TRP performance for ULMIMO with 2Tx transmission simultaneously, it seems the TPMI index 2 is the only choice. Because TPMI index 0, 1 means 1Tx transmission only, which is not aligned with above agreement.
Observation 1: choose TPMI index 2 to verify TRP performance for non-coherent UE is more reasonable.
Issue 1-2-2: For fully Coherent UE support multiple TPMI index 2~5
Regarding fully coherent UE support multiple TPMI index 2~5, in the last meeting, we have provided our observations on the TPMI index selection as follow in our paper [2]:
	Observation 1: the nature way is to test all the TRP for each fixed TPMI index and define different requirements, it is however not efficient from both nomotive work and testing perspective.
Observation 2: option 1 (measure TRP under on one fixed TPMI) and option 3 (measure TRP under each TPMI, and then average TRPs as final performance) do not violate the current definition of TRP. 
Observation 3: if option 2 (measure and record best EIRP at each test point) is selected, a new TPR concept is needed and the test uncertainty would be greater than other options.



From above observations, both single TPMI based (option 2) and multi-TPMI averaging (option 1a and option 1b) based method do not violate the current definition of TRP, but if multi-TPMI with best EIRP (option 1c) is selected, a new TPR concept is needed. From this point of view, option 1c seems to need more effort when defining the requirements. However, if the study shows the test time and test uncertainty for option 1c is not increased comparted with option 1b. Option 1c is also acceptable. Regarding the single TPMI based method, as the phase difference between two antennas would heavily impact the TRP value, and above phase difference is not only relevant to the TPMI index but also has some randomness. Therefore, it is not to suitable to use single TPMI based method but better to use muti TPMI based method to remove the randomness.
Observation 2: single TPMI based method could not remove the impact of randomness on phase difference.
Observation 3: option 1c seems to need more effort when defining the requirements compared with option 1a and 1b.
3	Conclusions
In this paper, we give further discussion on the anechoic chamber test methodology, the observations are captured as below:
Observation 1: choose TPMI index 2 to verify TRP performance for non-coherent UE is more reasonable.
Observation 2: single TPMI based method could not remove the impact of randomness on phase difference.
Observation 3: option 1c needs more effort when defining the requirements compared with option 1a and 1b.
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