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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The test methodology for UE transmitting with TxD was warmly discussed in the last meeting of RAN4 #103-e. Several issues were considered and discussed as below, and some of them were not concluded. 
Issue 1-1-1: Test method for FR1 UL MIMO
Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
Issue 1-1-3/4: Views and Proposals on Test Method B
Issue 1-1-5: Test methodology for TxD with four transmit antennas
Issue 1-1-6: Other considerations on the test methodology
Regarding this is the last RAN4 meeting for FR1 TRP TRS WI, the contribution shares our views on the remaining issues.

2 Discussion
Summarized from the RAN4 #103-e meeting way forward on FR1 TRP TRS for UE with multi-antenna [1], the main issues on test methodology for TxD and relative consensus so far are listed below.
· Whether test method for UL MIMO included into the scope of FR1 TRP TRS WI is not concluded, and will be further discussed in RAN4 #104-e meeting.
· Focus on Method B to develop TxD TRP test method, and further discuss the solution which can stably trigger TxD on UE.
· Do not discuss the case of transmitting simultaneously from more than 2 antennas.

For the issue of whether including one-layer UL MIMO or not, it is controversial topic. Firstly, considering that the feature of TxD and UL MIMO are different features defined in 3GPP 38.101, it is reasonable to treat these two features separately. Secondly, one-layer UL MIMO with 2 antenna ports is in fact an approach to improve the UL access capability, the performance of which can be verified by SISO TRP test. Thus the test method for one-layer UL MIMO is appropriate to be included into the scope of FR1 TRP TRS WI.
Therefore, with above understanding, 
Proposal 1:             The topic of test methodology for UE with multi-antenna could include three sub-topics, i.e. 
· Test methodology for UE with TxD
· Test methodology for UE with TAS ON
· Test methodology for UE with one-layer UL MIMO
Proposal 2:             The test methodology for UE with one-layer UL MIMO can be studied and discussed under another sub-topic/sub-thread separated with TxD.

For the issue of Method B to develop TxD TRP, the main problem to be solved is how to stably trigger the UE working under TxD mode. Considering the above sub-topic classification and TxD and one-layer UL MIMO are different features, it is not a logical and reasonable to trigger TxD using TPMI index which is applied for UL MIMO. From some companies comments in the email discussion of the last meeting, RAN4 can not confirm UE could maintain TxD mode all the time. However, for the UE supporting 23+23 PA architecture, FR1 UE with TxD could stably works in TxD mode as long as it reports the txDiversity UE capability at maximum output power status.
Observation 1:        For the UE supporting 23+23 PA architecture, FR1 UE with TxD could stably works in TxD mode as long as it reports the txDiversity UE capability at maximum output power status.
So the test methodology for UE with TxD can be defined firstly for sub-group of UEs, i.e. UE with TxD feature and supporting 23+23 PA architecture.
Proposal 3:             The test methodology for UE with TxD can be defined firstly for the UEs that support TxD feature and 23+23 PA architecture.

3 Conclusions
This paper discussed about the remaining issues for test methodology for UE with TxD. And got the following conclusions.
Proposal 1:             The topic of test methodology for UE with multi-antenna could include three sub-topics, i.e. 
· Test methodology for UE with TxD
· Test methodology for UE with TAS ON
· Test methodology for UE with one-layer UL MIMO
Proposal 2:             The test methodology for UE with one-layer UL MIMO can be studied and discussed under another sub-topic/sub-thread separated with TxD.
Proposal 3:             The test methodology for UE with TxD can be defined firstly for the UEs that support TxD feature and 23+23 PA architecture.
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