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1 Background
SID for Study on enhanced test methods for FR2 UEs has been approved and the following objects regarding FR2 UE test are prioritized [1]. 

1. 	Define test methodology for high DL power and low UL power test cases
2.	Define solutions to minimize the impact of polarization basis mismatch between the TE and DUT on the RF testing
3.	Study testability enhancements to support the verification of RF requirements for inter-band (FR2+FR2) CA
[bookmark: _Hlk20731696]Several possible enhancements have also been listed in the SID as sub-bullet points. In this contribution, we share our views on objectives 2 and 3 on some possible enhancement methods. 
2 Discussion
Polarization of DL signal on EIS test
In objective 2 of the SID, the following bullet point is recorded “Study EIS test metric which can apply to different UE RF implementations considering downlink polarization sweep enhancement.” In 3GPP specification 38.810, the EIS value is currently defined with averaged EIS of 2 polarizations of measurement antenna:

EIS = 2*[1/EIS(PolMeas= PolLink=)+1/EIS(PolMeas= PolLink=)]-1

Where EIS(PolMeas= PolLink=) is EIS value for θ-polarization and EIS(PolMeas= PolLink=is EIS value for φ-polarization. These two EIS measurement results are determined sequentially by switching the measurement/link antenna polarization by TE side.

Though 3GPP does not limit the implementation of UE RF architectures, a proper EIS metric should still be able to indicate the UEs’ performance in real life. In other words, the adopted EIS metric should be able to distinguish between two UEs that one has the better performance than the other. For example, for the current EIS metric, the dual-polarized antenna system which can coherently combine its two polarizations perfectly (MRC combine) shows 3dB better EIS than a single polarized antenna (see Fig. 1). To our understanding, such a measurement result fit the theoretical comparison between single and dual-polarized antenna system, assuming the polarization of the incoming wave is random in real life.
[image: ]
Fig. 1. The simulated EIS spherical coverage of a dual-pol antenna system (perfect MRC assumed) and a single pol antenna system.

Alternatively, a polarization sweeping based EIS metric is proposed in [2]. Such a test assumes the DL signal always can match the polarization of the UE antenna even though it is signal polarized. However, it is a question if such a test setup can indicate a good real-life UE performance. In addition, the EIS test is well known for its long consuming time. Sweeping over multiple polarizations dramatically further increase the test time, which is unfeasible for a practical test. It is worth to notice that the test time reduction is also in the scope of the SID. Though this objective is not prioritized, the test time still needs to be taken into account for any change if we would aim to reduce the test time eventually.

Observation 1: 	The current EIS metric is feasible to be applied to different UE RF implementations.

Proposal 1:	 If EIS test metric would be modified, the new metric shall be able to distinguish between different performing UEs. 

Proposal 2: 	Any modification on UE RF test shall take the test time into account. 

Polarization of DL signal on beam correspondence EIRP test
The DL polarization can potentially affect the EIRP results in the beam correspondence test. The current EIRP is obtained by choosing the best EIRP that the UE can transmit among two orthogonal polarized DL signals: max [Pmeas(TotMeasPolLink=) and Pmeas(TotMeasPolLink=)]. Some analysis in [3] and [4] show that such a measurement scheme may affect the EIRP results for some UEs with specific RF architecture, and the DL polarization sweeping has suggested to for testing different UE implementation. To our understanding, the two DL signals with orthogonal polarizations are good enough to test the UE statistic performance, in another words, a proper CDF curve of the EIRP over the sphere. Since a DL polarization sweep increases the test time dramatically, if such a method would be adopted, the gain by adopting such a method must be clearly quantified comparing to the current two polarizations setup.

Proposal 3: 	The impact of any test procedure modification on the UE performance must be motivated. 

Test setup of RF requirements for inter-band (FR2+FR2) CA
For the test of the FR2 + FR2 CA, we think that the test setup shall be aligned with both UE RF implementation, but also with the typical deployment scenario. The test setup may also differ from band to band combinations. For example, the case where the two bands are overlapped with each other could results in different setup than the case where two bands are separated from each other. We have provided our view in the paper [5] to identify the two issues above.

Observation 2: 	UE RF architecture assumption and deployment scenario can be different based on the band combination. 

Proposal 4: 	Test setup shall be aligned with both the UE RF implementation and the typical deployment scenario. 



3 Conclusion
In this contribution we have shared our views on some potential enhancement on UE RF test as well as the test setup for carrier aggregation. The following observations and proposals have been given:
Observation 1: 	The current EIS metric is feasible to be applied to different UE RF implementations.
Observation 2: 	UE RF architecture assumption and deployment scenario can be different based on the band combination. 

Proposal 1: 	If EIS test metric would be modified, the new metric shall be able to distinguish between different performing UEs. 
Proposal 2: 	Any modification on UE RF test shall take the test time into account. 
Proposal 3: 	The impact of any test procedure modification on the UE performance must be motivated. 
Proposal 4: 	Test setup shall be aligned with both the UE RF implementation and the typical deployment scenario. 
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