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1.	Introduction
A way forward on the polarization basis mismatch was created at the #98-e meeting in Feb [1], and two action items were given to TE vendors. (i.e. feasibility study of TPMI method and 2-port CSI-RS method.)
We made a brief study on the action items related to the TPMI method and would like to clarify several points. 

2.	Discussion
2.1 Action items in WF [1] 
 Part of the action items in the WF [1] related to the TPMI method is shown below. We reviewed the feasibility of this method briefly and concluded that we need to clarify several points. We show those points in the next sub-clauses.
Extract from the WF [1]
	· Which TPMI index per test AoA shall be sent by TE is FFS
· Option1: Fixed TPMI index 
· [bookmark: _Hlk68250019]Option2: Optimal TPMI index 
· [bookmark: _Hlk68249470]Option2-A: TE to configure the UE with SRS resources at each grid point
· Option2-B: TE simply try out all TPMIs and choose best one
· UE vendors are encouraged to study the UE EIRP performance delta between Option1 and Option2
· TE vendors are encouraged to study the feasibility/pros/cons of Option2-A/B compared to Option1


2.2 Considerations on Option 2-A
 First, we would like to share our understanding of Option 2-A, which we can interpret in two different ways.
Interpretation 1: A system simulator (SS) configures the UE to transmit SRS resources to it and stores multiple channel information. SS collects the information at every measurement grid point and decide the best point later based on the obtained SRS. SS configures all TPMI indices for two antenna ports at the best grid point and chooses the optimal TPMI index. 
Interpretation 2: SS configures SRS in a UE and estimates the best TPMI index from an obtained channel information, like a feature that a gNodeB has. The actual measurement step could be as follows.
	Step 1. For each grid point, 
a.	The TE gets the UE transmits SRS resources to it.
b.	The TE determines a TPMI index and store it in a kind of look-up table {grid point, TPMI index}.
Step 2.	When all the grid points have been measured, the TPMI index appearing the most in the look up table is selected as the optimal TPMI index.
One way or another, there are multiple conditions which still need to be clarified - SRS configurations to set, assumptions based on which the SS judges the best grid point or the best TPMI index.

Observation 1: There is a need to clarify the expected functionality of a test equipment (TE) when configuring a UE with SRS resources. 
Observation 2: There is a need to clarify conditions when configuring SRS - actual SRS configurations to set, assumptions to judge the best grid point and the best TPMI index finally.
In a case the original intention was interpretation 2, it can be expected that the best TPMI index varies depending on the grids. But we have no idea if this kind of test procedure is appropriate and aligned with a procedure to decide the best TPMI index in the actual network. Anyway we assume a further clarification is necessary.
Proposal 1: Clarify an expected functionality of a test equipment when configuring SRS in a UE - actual SRS configurations to set, and assumptions to judge the best grid point and the best TPMI index.   

2.3 Other aspects with option 1, 2-A and 2-B
The previous WF is encouraging UE vendors to study the UE EIRP performance delta between Option 1 and 2. So we leave that point to UE vendors and we assume that results from that investigation will be one of the big factors determining the choice of one of the 3 options.
But next we would like to show our view on other points related to option 1, option 2-A and option 2-B.
a) Further ramification to apply the TPMI index (for two antenna port) method? 
It is not clear to us whether the coherent UEs are always activating dual Tx paths while transmitting signals, or if there is a case where single antenna port is activated. Depending on that outcome, we may need to consider a further detailed applicability of the TPMI index method.
Observation 3: It is not clear whether the coherent UEs are always activating dual Tx paths or not. 

b) Periodic SRS or Aperiodic SRS?
 For example, in a case of periodic SRS configuration, there is a concern that the SRS resources may disturb the measurement of PUSCH to measure the UL power. On the other hand, with aperiodic SRS configuration, there is a concern that a UE may fail to reply SRS if the UE pass over the schedule, which means an implementation of test feature becomes complicated to take into consideration of error cases.
Observation 4: Implementation of the test feature may become complicated depending on the condition of SRS configuration. 

c) Measurement time
 Comparing a measurement time between option 1, 2-A and 2-B, our expectation is as follows.
Observation 5: Relationship of measurement time is expected as follows.
Option 1 < Option 2-A < Option 2-B
Option 1:  Simply compared with option 2-A at one measurement grid point, here we measure PUSCH with the fixed TPMI, measurement time of option 1 which is defined as 1 ms in every 10 ms might require additional time such as a beam lock procedure and wait time. However we still expect option 1 takes shorter time than option 2-A (Opt 2-A is expected approx. 5 to 10 slots). On the other hand since this measurement needs to be carried out over the whole sphere, time to move between one measurement grid point to another may become a majority of test time and therefore a total test time may become similar with option 2-A. Implementation of the test feature would be the simplest.
Observation 6: Option 1 would be the simplest and likely to be the shortest test time method within 3 options.
Option 2-A: As shown above, measurement time of option 2-A is expected to be similar or longer than option 1. Thus, compared to option 2-B the time is shorter than 2-B by the division of TPMI indices to apply. However as mentioned above and in sub-clause 2.2, there are still multiple conditions which need to be discussed in the group and we expect the implementation of the test feature will be more complicated than other options. And the discussion on this topic might also be longer to end up with an extension of this study item.
Observation 7: Option 2-A would be the similar or longer test time method than option 1. It would be the most complicated method and requires more time to complete this discussion. 
Option 2-B: In a case there is a difference with a power level depending on the TPMI indices, this option can be considered as a secure procedure to measure the peak power without failure. However care must be taken to decide with this option since the measurement time becomes multiple of TPMI indices to apply compared to option 1, which means the beam peak search takes approximately 16 hours if the measurement with a single TPMI index takes 4 hours as there are currently 4 TPMI indices (i.e. TPMI index 2 to 5).
Observation 8: Option 2-B would be the 2nd simplest test method. But requires the longest test time in 3 options, approximately 4 times than others. 
Observation 9: Our preference is option 1 and option 2-B as a second choice.


3. Conclusion
In this contribution we made a brief study with the action items on TPMI method, and listed multiple points to clarify or showed our views.
Observation 1: There is a need to clarify the expected functionality of a test equipment (TE) when configuring a UE with SRS resources. 
Observation 2: There is a need to clarify conditions when configuring SRS - actual SRS configurations to set, assumptions to judge the best grid point and the best TPMI index finally.
Proposal 1: Clarify an expected functionality of a test equipment when configuring SRS in a UE - actual SRS configurations to set, and assumptions to judge the best grid point and the best TPMI index.   
Observation 3: It is not clear whether the coherent UEs are always activating dual Tx paths or not.
Observation 4: Implementation of the test feature may become complicated depending on the condition of SRS configuration.  
Observation 5: Relationship of measurement time is expected as follows.
Option 1 < Option 2-A < Option 2-B
Observation 6: Option 1 would be the simplest and likely to be the shortest test time method within 3 options.
Observation 7: Option 2-A would be the similar or longer test time method than option 1. It would be the most complicated method and requires more time to complete this discussion. 
Observation 8: Option 2-B would be the 2nd simplest test method. But requires the longest test time in 3 options, approximately 4 times than others.  
Observation 9: Our preference is option 1 and option 2-B as a second choice.
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