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In Toulouse RAN4 meeting, 2Tx test method was extensively discussed. A general principle of test applicability was agreed based on UL MIMO and TxD UE capability. Enabling 2Tx antenna active simultaneously for 2Tx testing was agreed as 1st priority, while there are still open issues on detailed 2Tx configuration, e.g. TPMI-index selection, phase difference variation issue, etc.
In this contribution, our views on 2Tx test method remaining issues are presented. 
2. 	Discussion
2.1	test applicability based on UL MIMO and TxD UE capability
In last meeting a general principle of test applicability was agreed based on UL MIMO and TxD UE capability shown as following, as indicated in the WF [1]:
	Issue 1-1-1: Power Class 1.5, general aspect for UL-MIMO and TxD UE capability 
Agreement: 
· For PC1.5 UE, if UE supports both single layer UL-MIMO mode 1 and TxD, then only test UE under one mode. 
Issue 1-1-2: Power Class 2, general aspect for UL-MIMO and TxD UE capability 
Agreement:
· For UE with at least 1 full power PA of 26dBm, then UE shall be verified under 1Tx case only. 
· For UE which support single layer UL-MIMO and/or Tx diversity without full power PA of 26dBm, then UE shall be verified with test method for 2Tx under manufacture declaration. 



For PC1.5, the rule is clear and implementable since both UL MIMO mode 1 and TxD have unique corresponding UE capability signalling report. For PC2, the above test applicability rule is differentiated with 26dBm PA which is not reported by UE capability. The above test applicability rule can be captured into technical report, however, for technical specification, it would be better to match the principle with exact UE capability signalling report.
According to the analysis in our previous contribution [2], the 1Tx and 2Tx applicability in core requirement is summarized as following table:
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UE with at least 1 full power PA of 26dBm corresponds to following UE capability scenarios
· not support TxD capability, or, support ULFPTx mode 0 or mode 2 mechanism 2 capability
UE without full power PA of 26dBm corresponds to following UE capability scenarios
· support TxD capability, and, not support ULFPTx mode 0 or mode 2 mechanism 2 capability
Proposal 1:	the previously agreed PC2 test applicability principle can be captured into TR but should be reiterated as following in TS: 
· For UE not supporting TxD capability, or, for UE supporting ULFPTx mode 0 or mode 2 mechanism 2 capability, then UE shall be verified under 1Tx case only. 
· For UE supporting TxD capability but not supporting ULFPTx mode 0 or mode 2 mechanism 2 capability, then UE shall be verified with test method for 2Tx under manufacture declaration.
2.2	TPMI index for single layer UL MIMO
As indicated in the WF [1], the main open issue for TRP of single layer UL MIMO is the TPMI index configuration:
	Issue 1-1-5: Proper TPMI-index for UL-MIMO TRP test 
Agreements:
· RAN4 can further study the TPMI index for single-layer UL MIMO TRP testing. 
· TPMI index selection and single TPMI index approaches can be considered
· Dynamic TPMI-index is not precluded. 



Either TPMI index selection approach or single TPMI index approach is testing TRP with fixed radiation pattern during the 3D scan. But for dynamic TPMI index approach, it is testing TRP with variable radiation pattern during the 3D scan, it is like testing the envelope of different radiation patterns. So dynamic TPMI is changing the concept of traditional TRP concept.
Observation 1:	dynamic TPMI approach corresponds to a new radiation power concept than traditional TRP concept
So it is proposed not to consider dynamic TPMI approach in Rel-18.
Proposal 2:	Dynamic TPMI approach is not considered in Rel-18.
Between TPMI index selection approach and single TPMI index approach, the same TRP results are expected in theory and the difference should be within measurement uncertainty. It is redundant to test all TPMI indexes. For simplicity, it is proposed to adopt single TPMI index approach. Regarding which TPMI index should be adopted, as analysed in our previous contribution [3], TPMI index 2 is the unique TPMI index commonly supported by both coherent UE and non-coherent ULFPTx mode 1 UE. Considering that non-coherent ULFPTx mode 1 UE only supports TPMI index 2 for 2Tx transmission, so it is best to adopt TPMI index 2 for all single layer UL MIMO 2Tx TRP as applicable.
Proposal 3:	It is proposed to adopt single TPMI index approach and use TPMI index 2 as applicable
2.3	2Tx issue for TxD
In previous meetings, phase difference variation issue is one of the most significant issues for 2Tx case, especially for TxD case which is transparent to network in transmission configuration details. Due to this reason, there are always controversial views between one-time simultaneous 2Tx test and two-time sequential 1Tx test. Two-time sequential 1Tx test is robust but takes double test efforts, one-time simultaneous 2Tx test saves test time while phase difference  variation issue need to be addressed. Targeted for short and easy test, one-time simultaneous 2Tx is agreed as 1st priority in last meeting [1].
	 Issue 1-1-3: General testing procedure for 2Tx TRP test 
Agreements:
· Enable 2Tx antenna active simultaneously for 2Tx testing as 1st priority.
· Sequential 1Tx test and then sum up with FFS data processing approach can be further studied as 2nd priority.



Then RAN4 needs struggling to address the phase difference variation issue of one-time simultaneous 2Tx testing. For TPMI based UL MIMO test, if dynamic TPMI approach is ruled out in Rel-18, then the TPMI index is fixed all the time during TRP 3D scan and no much phase difference variation expected as such variation is unintentional and its impact can be addressed with measurement uncertainty.
Observation 2:	When testing with fixed TPMI index, the phase difference variation is unintentional and its impact can be addressed with measurement uncertainty
However, for TxD which is transparent to network, depending on UE implementation, phase difference variation can be intentional in order to maximize the radiative power at different directions. In such case, the phase difference variation is so significant that the TRP 3D scan is like testing the envelope of different radiation pattern, similar to dynamic TPMI approach for UL MIMO. So testing with simultaneous 2Tx directly for TxD is potentially changing the concept of traditional TRP concept too.
Observation 3:	When testing with simultaneous 2Tx directly for TxD, the phase difference variation can be intentional and significantly changing the radiation pattern from direction to direction, and the final obtained ‘TRP’ is a different concept from traditional TRP concept.
To avoid the dramatic change to TRP concept, one method could be locking the phase difference during the simultaneously 2Tx test. With locked phase difference during 2Tx TRP test, there are both advantages: not only test time saving (two-time test avoided), but also robust, reliable and repeatable.
Observation 4:	One method of overcoming the intentional and significant phase difference variation issue can be locking the phase difference during the simultaneously 2Tx test which is not only test time saving but also robust, reliable and repeatable.
Based on above discussion, it is proposed to lock the phase difference during the simultaneously 2Tx test for TxD.
Proposal 4:	It is proposed to lock the phase difference during the simultaneously 2Tx test for TxD to avoid intentional and significant phase difference variation issue
3. 	Conclusion
Proposal 1:	the previously agreed PC2 test applicability principle can be captured into TR but should be reiterated as following in TS: 
· For UE not supporting TxD capability, or, for UE supporting ULFPTx mode 0 or mode 2 mechanism 2 capability, then UE shall be verified under 1Tx case only. 
· For UE supporting TxD capability but not supporting ULFPTx mode 0 or mode 2 mechanism 2 capability, then UE shall be verified with test method for 2Tx under manufacture declaration.
Observation 1:	dynamic TPMI approach corresponds to a new radiation power concept than traditional TRP concept
Proposal 2:	Dynamic TPMI approach is not considered in Rel-18.
Proposal 3:	It is proposed to adopt single TPMI index approach and use TPMI index 2 as applicable
Observation 2:	When testing with fixed TPMI index, the phase difference variation is unintentional and its impact can be addressed with measurement uncertainty
Observation 3:	When testing with simultaneous 2Tx directly for TxD, the phase difference variation can be intentional and significantly changing the radiation pattern from direction to direction, and the final obtained ‘TRP’ is a different concept from traditional TRP concept.
Observation 4:	One method of overcoming the intentional and significant phase difference variation issue can be locking the phase difference during the simultaneously 2Tx test which is not only test time saving but also robust, reliable and repeatable.
Proposal 4:	It is proposed to lock the phase difference during the simultaneously 2Tx test for TxD to avoid intentional and significant phase difference variation issue
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