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1.	Introduction
In this contribution we discuss on one of the objectives in the study item of enhanced test methods for FR2 UEs [1]. We introduce our view on the second objective in [1], which is to define solutions to minimize the impact of polarization basis mismatch between the TE and DUT during the RF testing. We also show one point which we should take into consideration while studying the objectives in the study item.

2.	Discussion
2.1 Categorization of RF requirements
Before discussing the possible solutions against this polarization mismatch issue, we would like to introduce one basis that we need to take into consideration. When we consider a characteristic of each TRx requirement, following categorization can be applied. In this paper we only focus on UE conformance tests.
Category 1) Requirements / test cases which are related to the regulatory requirements.
· Either by UE itself or by test equipment, UE somehow has to reproduce the possible best / worst performance, which may include a test mode.
Category 2) Non-regulatory related requirements.
· UE has to satisfy corresponding requirements by itself under an equivalent conditions with an actual network operation.
Category 3) Non-regulatory related requirements but ones which we intend to measure possible best or worst RF performance of the UE. Something in between 1) and 2) above.
· This could be achieved either by an extra feature in a UE or by a test procedure.

2.2 Consideration on solution for associated requirements 
Requirements which were previously reported from companies or captured in the SI [1] are minimum peak EIRP, EVM and EIS. And if we consider the category for each of them, minimum peak EIRP and EIS can be included in category 2), and category 3) for EVM.
Therefore for minimum peak EIRP and EIS, as mentioned earlier, UE has to satisfy the requirements by itself regardless of the Tx diversity capability. And these requirements shall not be tested under the best conditions for the UE. So for these requirements, if the UE does not satisfy the requirements, then the implementation of the UE architecture has to be corrected. And even though maximum output power (EIRP/TRP) is not supposed to be in the scope of the SI, if once UE implementation has been corrected, it should be possible to test MOP requirements only by utilizing the TPC command. 
Observation 1: For minimum peak EIRP and EIS, UE has to satisfy the requirements by itself regardless of the Tx diversity capability. And these requirements shall not be tested under the best conditions for the UE. 
Proposal 1: Study of the alternative measurement procedures for EIRP and EIS is out of scope in this SI.  
 Now with EVM requirement, since it is included in category 3), we assume multiple solutions are possible such as:
EVM solution 1) Keep the Rel-15 test method that the UL transmit signal quality is measured without the Tx diversity enabled.
EVM solution 2) Test by dual coherent receivers.
EVM solution 3) Mechanical single polarization antenna sweeping by test equipment.
In our understanding, any one of the solutions above has a possibility to solve the issue. However we propose to keep the current solution 1) at least within Rel-16 timeframe from two reasons explained from the next clauses.

2.3 Possible test configurations for release 16 TRx requirements  
 As we know, currently there are multiple WIs and SIs running in parallel to develop new requirements or to improve a testability with TRx requirements, e.g. inter-band CA, study to improve low PSD/ high PSD test cases, polarization misalignment issue, test time improvement, etc. Even the existing requirements have relationship with them, and it is very difficult for TE vendors to provide single test system to conduct all RF TRx test cases. And we are already facing some inconsistencies with test systems to satisfy each RF test method.
 Here is an example to show the difficulties to achieve total test system. Figure 2.3-1 is the excerpt from our paper which is related to our current study on inter-band DL CA test setup for Rx spherical coverage in FR2 [3]. And also if we consider the test system to conduct EVM measurement with dual polarization coherent receiver, maybe the most straightforward test configuration would be expressed in Figure 2.3-2.
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Figure 2.3-1: Example of the inter-band DL CA test setup for Rx spherical coverage
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Figure 2.3-2: Example of the EVM test setup with dual polarization coherent receiver 
 As can be seen these figures, there are already multiple possible test configurations to achieve multiple existing / new requirement, and they have countless trade-off factors which we need to find an acceptable balance point, such as dynamic range of the test system (i.e. directly connected to the OTA testability), maximum number of inter band carriers which can be transmitted from one measurement antenna, scalability to the future requirement, acceptable signal input angles from test probes, co-existence with the release 15 requirements, measurement uncertainties, etc.  Therefore to avoid unnecessary compromises with multiple requirements, we propose to take into consideration of all the outcome of discussions with Rel-16 WIs and SIs. Otherwise we may have to use different test systems which are optimized one by one to each requirement, or have to compromise the requirement with unnecessary level.
Observation 2: Outcome of the current Rel-16 WIs / SIs may cause multiple different test configurations to conduct each test case, which we need to find an acceptable balance point to minimize the number of OTA test systems.

2.4 Procedures to calculate EVM with Tx diversity transmission
 Another view point which we need to take into account is a procedure to calculate EVM with Tx diversity transmissions. To study the feasibility of the dual polarization coherent measurement, group needs to create common assumptions of Tx diversity scheme and also the procedures to calculate two orthogonal UL signals. Once those conditions have been agreed, then we can start studying the feasibility of this method. And then each test method which is listed in clause 2.2 above can finally be concluded which one is possible or not.
Proposal 2: To study a feasibility of the dual polarization coherent measurement, create common assumptions of Tx diversity scheme and also the procedures to calculate two orthogonal UL signals from UE. 

With reasoning in clause 2.3 and 2.4 above, to leave many options for EVM measurement and to avoid unnecessary compromises with multiple requirements for rel-15 and rel-16, we propose to keep the EVM solution 1) above at least in release 16 timeframe.
Proposal 3: For at least release 16 timeframe, keep the Rel-15 test method that the UL transmit signal quality is measured without the Tx diversity enabled.


3. Conclusion
In this contribution we introduced our view on the second objective in [1], which is to define solutions to minimize the impact of polarization basis mismatch between the TE and DUT during the RF testing. We also showed one point which we should take into consideration while studying the objectives in the study item.
Observation 1: For minimum peak EIRP and EIS, UE has to satisfy the requirements by itself regardless of the Tx diversity capability. And these requirements shall not be tested under the best conditions for the UE. 
Proposal 1: Study of the alternative measurement procedures for EIRP and EIS is out of scope in this SI.  
Observation 2: Outcome of the current Rel-16 WIs / SIs may cause multiple different test configurations to conduct each test case, which we need to find an acceptable balance point to minimize the number of OTA test systems.
Proposal 2: To study a feasibility of the dual polarization coherent measurement, create common assumptions of Tx diversity scheme and also the procedures to calculate two orthogonal UL signals from UE. 
Proposal 3: For at least release 16 timeframe, keep the Rel-15 test method that the UL transmit signal quality is measured without the Tx diversity enabled.
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