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1. Introduction
In RAN4#101-bis-e, the WF on test method for TxD UEs were approved in [1]. Two methods for TRP were proposed as the starting point.
· Further discuss the test method for TxD UEs with Method A and Method B as a start point.
· Method A: Make UE worked in the test mode which keep UE transmitting with one fixed antenna. Test TRP of one of UE antennas named as TRP1. And then keep UE transmitting with the other antenna, and test TRP of the other antenna named as TRP2. Take the sum of TRP1 and TRP2 to get the TRP for the UE with Tx Diversity.
· Method B: Make UE worked in Tx Diversity mode. Test TRP with both of the antennas transmitting together. It is the TRP for the UE with Tx Diversity.
· Phase difference changing in TxD is FFS.
In this paper, we provide our view on the TRP test method for UEs with Tx diversity.
2. Discussion
For the UE working with TxD, to verify its TRP performance, the most straightforward way is to configure the UE working in the TxD mode and test the TRP. But for the UE with TxD, since two antennas are not coherent, the phase errors between different antennas would be changing. 
Below it the maximum allowable difference of relative phase and power errors specified for coherent UL MIMO in Table 6.4D.4-1 of TS38.101.
Table 6.4D.4-1: Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted
	Difference of relative phase error
	Difference of relative power error
	Time window

	40 degrees
	4 dB
	20 msec



With that, the difference of related phase error would be larger than 40 degrees which depends on the TxD implementation. Hence unless the EIRP in all measurement directions can be tested at the same time, the difference of the phase between two antennas will make the measurement of TRP inaccurate. While per the current TRP test setup, it is not feasible to measure the EIRP for all the measurement directions simultaneously. 
Observation 1: With Method B, unless the EIRP in all the measure directions can be tested simultaneously, the difference of the phase between two antennas will make the measurement of TRP inaccurate.
Method A is another candidate approach to test the TRP for the UEs with TxD. The idea is to swich between two transmit antennas and sum the radiated power for two branches which is same as the conducted MoP test. But introducing a test mode will limit the applicability of test method, i.e., Test mode for TxD would not apply for the Rel-16 UEs or even Rel-15 UEs and additionally it will increase the complexity. 
Proposal 1: Do not consider the test mode for the test method for TxD UEs.
Alternatively, the transmit for two antennas could be controlled by TPMI. As specified in Table 6.3.1.5-1 of TS 38.211, the transmitting for two antennas can be indicated by TPMI 0 and TPMI 1 separately.
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The measurement procedure could be:
· Step 1: Configure TPMI 0, i.e., 1/√2 [1 0] for UE, and measure the radiated power EIRP1 from ANT1
· Step 2: Configure TPMI 1, i.e., 1/√2 [0 1] for UE, and measure the radiated power EIRP2 from ANT2
· Step 3: Repeat Step 1-2 until all the all the test directions are finished.
· Step 4: Calculate total TRP by TRP= TRP1+TRP2, TPR1 or TRP2 can be calculate by the below equation.
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Proposal 2: For Method A, to measure TRP per branch via sending TPMI 0 and TMPI 1 separately and sum them up.
3. Conclusion
In this paper, we discuss the TPR test method for the UEs with TxD and have the following observation and proposals:
Observation 1: With Method B, unless the EIRP in all the measure directions can be tested simultaneously, the difference of the phase between two antennas will make the measurement of TRP inaccurate.
Proposal 1: Do not consider the test mode for the test method for TxD UEs.
Proposal 2: For Method A, to measure TRP per branch via sending TPMI 0 and TMPI 1 separately and sum them up.
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Table 6.3.1.5-1: Precoding matrix /7" for single-layer transmission using two antenna ports.
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