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1. Introduction
In [1], serval basic rules are agreed, e.g., range of AoA separation, details of turn table and roll motion, etc. However, the choice of polarization combination and the impact of different UE orientation are still pending for more discussion. In this contribution, we provide more our views on these issues. 
2. Discussion
2.1 Polarization combination
In RF session, DL polarization for deriving the requirement is agreed:

· DL pol. assumption for derivation of the UE RF requirement:
· The UE RF requirement is derived assuming the worst-case polarization match between the 2 TRPs. The requirement applies for any combination of DL polarizations from each TRP.

The worst case here means that same polarization is used for UE to receive the signal from 2 TRPs and under this condition, the inter-TRP interference is maximized. In our view, the test configuration should align with the requirement assumption to avoid unnecessary test cases, so for multi-Rx verification, the polarization pair can reduced to (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ).

Proposal 1: Only (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) need to be verified during the RF test.

For an ideal antenna module, the performance of θ-element and φ-element can be similar and UE may have similar performance under (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ). However, for a practical antenna module, the difference exists between the different polarization, especially when the metal blockage need be considered, as shown in Figure 1
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		Figure 1 The radiation pattern of a pair of V/H element in 1x4 antenna module
Observation 1: The performance of V-pol and H-pol element may be different in practical UE design.

To further show the impact of this difference, we perform a simulation based on the functionality test where the fixed DL power is used, as described in [2], and different spherical coverage results are shown in Figure 2:
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Figure 2 Simulation results for different polarization combination

The results show that the UE performance for (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) are different even under same AoA separation and UE orientations. One reason here is the average EIS that used as fixed DL power will put bias on different polarization combinations, so in our view, only if one of the polarization combinations can meet the requirement, the UE can be considered as passing the test.

Observation 2: Even under same AoA separation and UE orientation, the UE performance can be different for (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ).

Proposal 2: As long as either of (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) can satisfy the requirements, the UE is considered to pass the test.
2.2 UE orientation during the test
Due to the restriction of test system, the AoA pair always along with the longitude from TE perspective, but when UE orientation changes, the relative position between AoA pair and UE will be different which will lead to different UE performance. The simulation results for different UE orientations are shown in Figure 2.




Figure 2 UE performance under different orientations  

Observation 3: The relative position between UE and AoA pair will be changed under different UE orientation which will lead to different UE performance.

Some curves are totally overlapped is because the model itself has symmetry. However, the results also show that the UE performance is not only related to the AoA separation but also related to the UE orientation, and under same AoA separation, the N% may differ by more than 10% for different UE orientations. In previous meeting, the verification that based on UE declaration is a popular option, and our view here is if this verification is used, both AoA separation and UE orientation need to be declared as a package.

Proposal 3: If the verification is based on the UE declaration, the AoA separation and UE orientation need to be declared as a package.
3. Conclusion
Observation 1: The performance of V-pol and H-pol element may be different in practical UE design.

Observation 2: Even under same offset value and UE orientation, the UE performance can be various for (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ).

Observation 3: The relative position between UE and AoA pair will be changed under different UE orientation which will lead to different UE performance.

Proposal 1: Only (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) need to be verified during the RF test.

Proposal 2: As long as either of (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) can satisfy the requirements, the UE is considered to pass the test.

Proposal 3: If the verification is based on the UE declaration, the AoA separation and UE orientation need to be declared as a package.
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