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1. Introduction
RAN4 made good progress on AC test method for 2Tx TRP [1]. In this paper, we share our further views on AC test methodologies.
2. Discussions on AC test method
 
· Single-layer UL-MIMO test method: 
There are two options for UL-MIMO TRP measurements, the TPMI index selection is similar, but quite different approaches on final EIRPs processing, as agreed in WF [1]. 
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


As also discussed in RAN4#108 meeting [2], the pros and cons are further summarized in the table below:
	method
	Pros
	Cons

	Two TPMI index 2&3 or 4&5 with averaging TRP
(simple option 1)
	· Short measurement time
· Good Statistical properties; 
· Could have nearly the same results as four TPMI index method (2~5) (simulated and measured in [R4-2313775][R4-2313628])
	· Test software may need update, if output two TRPs at each grid.

	Four TPMI index 2~5 with averaging TRP
(full option 1)
	· Better Statistical properties; might be the same Statistical properties as simple option 1;
	· Longer 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 1

	Four TPMI index 2~5 with best EIRP per grid 
(Option 2)
	· Same Statistical properties as option1; 
· Might be close to field condition (companies have different views);
· Final TRP could be 2dB higher than pure two ports sum 

	· New metric as FR1 ”peak envelop”, similar to FR2 spherical coverage
· Longer 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;



Based on above considerations, to ensure the consistency and reduce the risk of impacts on all other TRP-based regulatory test cases, we prefer to keep simple Option 1 as the baseline methodology to define requirements.
Regarding Option 2, the performance is also related to phase shift of codebook, we believe more analysis is needed. Option 2 are valuable to be captured in TR for further more comprehensive study, especially considering FR1 UE antenna has reached 7GHz frequency with potential 4Tx in the future.
Proposal 1: For fully Coherent UE support multiple TPMI index 2~5, option 1 should be adopted in Rel-18 as baseline test configuration and future TRP requirements development. TPMI index 2&3 or 4&5 is preferred considering the OTA testing time consuming.
Proposal 2: For fully Coherent UE support multiple TPMI index 2~5, capture option 2 as alternative method in TR Annex for further study. 

· CA test method: 
For now, the MSD issue has been widely discussed in several RF WIs, lower MSD capability or real MSD performance with antenna impacts is interested by the industry. So, it is important that a basic CA OTA test method can be defined in Rel-18, and further study radiated MSD performance with antenna impacts in the future. 
Proposal 3: Capture basic CA test method into TR.
Proposal 4: Operators feedback on whether CA combination with MSD issue should also be considered in Rel-18 is needed.
3. Conclusion
In this contribution, we share the following observations and proposals:
Proposal 1: For fully Coherent UE support multiple TPMI index 2~5, option 1 should be adopted in Rel-18 as baseline test configuration and future TRP requirements development. TPMI index 2&3 or 4&5 is preferred considering the OTA testing time consuming.
Proposal 2: For fully Coherent UE support multiple TPMI index 2~5, capture option 2 as alternative method in TR Annex for further study. 
Proposal 3: Capture basic CA test method into TR.
Proposal 4: Operators feedback on whether CA combination with MSD issue should also be considered in Rel-18 is needed.
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