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Introduction
During online discussions related to the polarization impact on power class requirements in the RAN4 #90 meeting, it was concluded that the test equipment (TE) will not support transmission/reception of multiple polarizations [1] and that the core requirements will remain unchanged [2]. This left the open issue of how to address potential misalignments between the DUT and TE. Then, the conversation shifted to how we would derive the spherical EIRP CDF based on the four data points measured during the test procedure, with three possible options being captured in the meeting report [2]. The options are listed below.

Agreement: 
- Option 1: EIRP CDF is derived based on data vector [1+2, 3+4] cross all testing points 
- Option 2: EIRP CDF is derived based on data vector average(1+2, 3+4) cross all testing points
- Option 3: EIRP CDF is derived based on data vector [maximum (1+2, 3+4)] cross all testing points   
- Measurement grid analysis conclusion will be the same 
- Core requirements will be not changed
	- Companies are encouraged to further analysis requirements based on these options in the next meeting to 	define clear testing procedure.


Given the potential impact both of this issues have on the already defined core requirements, a discussion should analyze and consider potential implementations. In this paper we share our views on these issues.
Discussion
Polarization mismatch
The polarization alignment issue has been raised both in TX and RX discussions [3-7]. In the main session of RAN4 #90, we discussed two potential solutions: TE having transmission/reception of multiple polarizations, and removing the polarization gain term from the core requirements [8]. However, it was concluded during the last RAN4 meeting that the TE would not support this [1] and that the core requirements will not be changed [2]. This left the misalignment issue open. Given the current specs and measurement procedure, UEs that only support a single polarization, may be significantly impacted if this is not addressed.

As described in [6], one potential way to approach the issue would be to add a sweep to the procedure every x degrees and choose the best number from that sweep. Of course, the drawback of this approach will be the substantial increase in test time. Minimizing misalignments is important, not only because of different implementations, but also because we use a black-box approach and cannot predict the orientation of the UE being tested. Therefore, another potential solution we can discuss is using a circularly polarized standard measurement antenna instead of linearly polarized one. This would reduce the misalignment risk that arises from not being able to precisely align the DUT. Of course, this approach will impact the measurement setup, and thus requires additional discussion. Input from TE vendors on the feasibility of both options is needed.

Observation 1: While adding a sweep to the measurement procedure will help, it is at the cost of significantly increasing the test time. Alternatively, using a circularly polarized measurement antenna will impact the measurement setup and procedure. Input from TE vendors on both options is needed for our discussions.

Considering the impact of the polarization misalignment depends on implementation, we can also discuss the possibility of having a manufacturer declare its implementation in order to assess which test procedure to use.
[bookmark: _GoBack]Observation 2: It may be beneficial to discuss the possibility of including a manufacturer declaration of the UE implementation to determine which test procedure to use.
Options to derive EIRP CDF
In RAN4 #90, while discussing the polarization impact on power class requirements, three options were captured in the meeting report for how to derive the spherical EIRP CDF. These are captured below:
· Option 1: EIRP CDF is derived based on data vector [1+2, 3+4] cross all testing points 
· Option 2: EIRP CDF is derived based on data vector average(1+2, 3+4) cross all testing points
· Option 3: EIRP CDF is derived based on data vector [maximum (1+2, 3+4)] cross all testing points   

If we analyze a single polarization implementation or an implementation that supports transmission on each polarization alternatively instead of simultaneously, Option 2 can be ruled out quickly as it takes the average between the two PolLink values (θ and ϕ). For these two cases, Option 3 is the most reasonable since it allows the maximum between the two PolLink values to be chosen. Lastly, Option 1 is somewhat similar to Option 2 in penalizing implementation choices, with the slight difference being that it has more data points for the CDF plot. If we consider that the BS will support two polarizations in the field, the UE will most likely select the best polarization for each beam direction. Thus, Option 3 makes the most sense as the metric to derive EIRP CDF. Additionally, Option 3 is what is used to determine the peak direction in the procedure.

Observation 3: Considering the impact it may have on implementation choices, and that in the field the BS will support two polarizations with the UE likely choosing the best one for each beam, Option 3 makes the most sense as the metric to derive the spherical EIRP CDF.

Proposal 1: Use Option 3 to derive the EIRP CDF.

Lastly, considering the issues addressed in this paper, and since it impacts how the UE makes the transmission, RAN4 should discuss whether we need to specify the precoder details (scheduled TPMI).

Conclusions
In this paper we presented our views on the current open issues in the UE RF test methods. The following observations and proposals were made:

Observation 1: While adding a sweep to the measurement procedure will help, it is at the cost of significantly increasing the test time. Alternatively, using a circularly polarized measurement antenna will impact the measurement setup and procedure. Input from TE vendors on both options is needed for our discussions.

Observation 2: It may be beneficial to discuss the possibility of including a manufacturer declaration of the UE implementation to determine which test procedure to use.

Observation 3: Considering the impact it may have on implementation choices, and that in the field the BS will support two polarizations with the UE likely choosing the best one for each beam, Option 3 makes the most sense as the metric to derive the spherical EIRP CDF.

Proposal 1: Use Option 3 to derive the EIRP CDF.
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