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1. Introduction
In RAN4#108 meeting, the anechoic chamber (AC) test method for singe-layer UL-MIMO TRP OTA performance continued to be discussed. The latest progress could be found in the WF [1] as below. This paper continue to provide our views.
	· [bookmark: _GoBack]Issue 1-2-1: For non-coherent UE support fullpowerMode1 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 


2. Discussion
From above WF, it can be seen for non-coherent UE supporting fullpowerMode1, choose single TPMI index 2 to verify TRP performance as baseline in Rel-18. However, for fully Coherent UE support multiple TPMI index 2~5, the controversy still remains.
In the last meeting, the moderator summarized the pros and cons between different options based on the submitted contributions as follow. 
	Single TPMI index 2 
(Option 2)
	· Fast and simple
	· Bad Statistical properties, other UE TPMI performance can not be considered/reflected.
· Deviation caused by correlation and phase difference can not be averaged.

	Two TPMI index 2&3 or 4&5 with averaging 
(simple option 1a)
	· Consider UE performance with other TPMI index;
· Better Statistical properties; 
· Could have nearly the same results as four TPMI index method (2~5) (simulated and measured in [R4-2313775][R4-2313628])
	· A bit more testing time increased if measure two TPMIs per each grid. (worst case would be twice the testing time (with proper SW integration, significant test time improvements can be achieved)) 
· Test software may need update, if output two TRPs at each grid.

	Four TPMI index 2~5 with averaging 
(full option 1a)
	· Better Statistical properties; might be the same Statistical properties as simple option 1a;
	· Longest testing time;
· Test software may need update, if output four TRPs at each grid;
· Risk of complexity for future 4Tx devices;
· Repeated testing but same results as simple option 1a

	Four TPMI index 2~5 with best EIRP per grid 
(Option 1c)
	· Better Statistical properties; 
· Might be close to field condition (companies have different views);
· TRP could be 2dB higher than pure two ports sum 

	· New metric as FR1 spherical coverage
· Longest testing time;
· Test software may need update, if four TRPs at each grid;
· Risk of complexity for future 4Tx devices
· Risk of applicability on other EIRP/TRP-based regulatory/radiated emission test cases;

	UE-declaration-based approach 
(Option 3)
	· Flexible test configuration

	· Risk of Performance gap w or w/o UE declaration. 



From the above, it could be concluded single TPMI approach is the simple and less time consuming but deviation due to phase difference could not be avoided. Regarding Muti-TPMI approach, both average based and best EIRP based need longest testing time but could avoid the deviation. During the discussion, several companies prefer the average base approach. The reason is that the approach does not violate the current definition of TRP. However, other companies think the best EIRP base approach could better reflect the performance of fully coherent UE, although some companies argued that it cannot be guaranteed that the UE will always use the best TPMI during real UL transmission. Therefore, it is hard to get a consensus on this issue. As an alternative, the UE-declaration-based approach was also discussed as follow.
· New Option 3: UE-declaration-based test method 
· Option 3a: At least measure TRP under TPMI index 2. Other additional TPMI index (e.g., index 3, or index 3,4,5) can be measured based on UE declaration, then averaging process is needed. FFS averaging details. [vivo]
· New Option 3b: the TRP requirement based on Option 1c, the verification can be declared by UE for certification, for testing time saving (even with single TPMI). [Apple]
· New Option 3c: the TRP requirement defined based on Option 2a. the verification can be declared by UE for better performance. (even with full TPMI index 2~5, besides, O1c can be considered).  [Samsung]
· New Option 3d: the TRP requirement defined based on Option 1a. the verification can be declared by UE for better performance. (O1c can be considered).  [CAICT]
From our view, the intention of raising UE-declaration-based approach is to have a middle ground to move forward this topic. E.g. we can first define the requirement, but how to meet the requirement could rely on UE declaration (even with full TPMI index 2~5 with average approach or best EIRP approach). If this approach is accepted, we prefer above option 3d. From our view, option 3 needs more effort than other options and in order to have some comparability between 1Tx and 2Tx OTA performance metrics, it is better that the requirement is also defined based on traditional fixed pattern.
[bookmark: OLE_LINK1]Proposal 1: In release 18, only adopt fixed TPR pattern or average fixed TRP pattern to define the TRP requirements for fully coherent UE support multiple TPMI index.
3	Conclusions
In this paper, we give further discussion on the anechoic chamber test methodology, and provide the proposal as below:
Proposal 1: In release 18, only adopt fixed TPR pattern or average fixed TRP pattern to define the TRP requirements for fully coherent UE support multiple TPMI index.
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