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1. Introduction
In RAN4#102-e, the WF on test method for TxD UEs were approved in [1] with following agreements.
· RAN4 can further discuss the feasibility of the following approaches: 
· Method A
· Option A1: To measure TRP per antenna under test mode separately and sum them up.
· Option A2: To measure TRP per branch via sending TPMI 0 and TMPI 1 separately and sum them up. 
· 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.
· Other methods are not precluded
· The detailed UE configuration is FFS
· RAN4 should further discuss the dependency of TxD and ULFPTx
In this paper, we provide our views on the TRP test method for UEs with Tx diversity.
2. Discussion
For the TxD UE, to verify its TRP performance, the most straightforward way is to configure the UE working in the TxD mode and test TRP with both antennas together, i.e., Method B. While the issue for Method B is the phase errors between two antennas is depending on the UE implementation. For example, if CDD is applied for the TxD, the antenna pattern is fixed. In this case, it will be no issue with Method B if CDD is applied for TxD implementation.
Observation 1: It will be no issue with Method B if CDD is applied for TxD implementation.
The idea of Method A (both Option A1 and Option A2) is to measure the TRP per antenna and then sum them up. The difference between two options is Option A1 is under the test mode while Option A2 is to use TPMI switching instead.
As discussed in [2], many companies raised the concerns that the test mode would limit the applicability of the test method, i.e., Test mode for TxD would not apply for the Rel-16 UE and it will increase the implementation complexity for the test. In addition, there was no conclusion in RAN4 on the conductive testing for TxD. Therefore, test mode should be avoided for the TRP test method of TxD. 
Observation 2: Test mode should be avoided for the TRP test method of TxD. 
The problem of Option A2 is configuring antenna via TPMI only applies for the UE that supports ULFPTx. Therefore, it could not guarantee physical antennas switch by configuring TPMI 0/1 for all the UEs. 
With above, the following table shows the pros and cons for the three options:
Table 1: Pros and Cons for three options 
	
	Pros
	Cons

	Method A-Option A1
	Feasible to test the TPR per branch.
	Have to use test mode which could not apply for the legacy UE and increase the implementation complexity.
It is not the real UE behaviour for TxD.

	Method A-Option A2
	Feasible to test the TPR per branch.
No need to use test mode.
	Only applies for the UE that supports ULFPTx.
It is not the real UE behaviour for TxD.

	Method B
	It is the real UE behaviour for TxD.
No issue for CDD based TxD UE.
	It is not clear what’s the impact of phase difference between two antennas on the TRP measurement.



With the comparison in Table 1, we propose RAN4 to consider the Method B as the starting point. For the UE that does not use CDD scheme if any, FFS on the impact of phase difference on TRP test results.
Proposal 1: RAN4 to consider the Method B as the starting point. For the UE that does not use CDD scheme if any, FFS on the impact of phase difference on TRP test results.

3. Conclusion
In this paper, we discuss the TPR test method for the UEs with TxD and have the following observations and proposal:
Observation 1: It will be no issue with Method B if CDD is applied for TxD implementation.
Observation 2: Test mode should be avoided for the TRP test method of TxD. 
Proposal 1: RAN4 to consider the Method B as the starting point. For the UE that does not use CDD scheme if any, FFS on the impact of phase difference on TRP test results.
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