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1 Background
A SID for Study on enhanced test methods for FR2 UEs has been approved and the impact of polarization basis mismatch between the TE and DUT on the RF testing has been further discussed in RAN4#98-bis-e with the following candidate solutions having been captured in the WF [1]: 

· For 1 layer case, TPMI method is applicable for clause 6.2 of TS 38.101-2 for Rel-15 and Rel-16 coherent UEs and is applicable for clause 6.2D for Rel-16 nonCoherent UEs with uplink full power transmission.
· 2-port transmission shall be configured for coherent UEs and nonCoherent UEs supporting full power transmission [mode-1].
· When 2-port transmission is configured for EIRP measurement for test cases in clause 6.2 and 6.2D of TS38.101-2, fixed TPMI index=2 shall be configured.
· Rel-16 Non-coherent UEs which do not support full power transmission and Rel-15 non-coherent UEs shall be configured with nrofSRS-ports=1.
· Whether further apply optimal TPMI shall be further discussed.
·  Companies are encouraged to raise technical clarification on optimal TPMI.

In this contribution, we share our views on whether further apply optimal TPMI.
2 Remaining issues of TPMI method
How to select the TPMI precoding matrix is another open issue. It was discussed in [2] that different TPMI precoding might provide different performances due to the imperfect dual-polarized design. The active impedance matching may vary with a different precoding matrix. Additionally, the shape of the radiation pattern may also affect due to the polarization rotation of the antenna. To quantify the impact, we simulated a 4*1 patch array dual-polarized feeding for each element (see Fig. 1(a)) at 28 GHz. The antenna matched well (S11< -15 dB), but the mutual coupling (S21) between two orthogonal polarized feedings is around -10 dB, which is relatively poorly designed dual-polarized to our view. 

Four precoding matrices are compared here: [1, 1], [1, j], [1, -1], [1, -j], and the CDF of the array gain is plotted in Fig. 1(b).The difference among different precoding matrices in the peak EIRP and 50% spherical coverages are in the range of 0.5 dB, which indicating the impact due to different TPMI codes book is limited. It is worth mentioning that the impact of TPMI code would be expected to be even smaller if the isolation between the two orthogonally feed ports can be enhanced. 
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Fig. 1 (a) the simulation mode of 4*1 dual polarized patch array and (b) the CDF of array gain at 28 GHz

Observation 1: The impact on spherical coverage due to different TPMI codebook is very limited.
3 Conclusion
[bookmark: _GoBack]In this contribution, we have shared our views on whether further apply optimal TPMI . The following observation has been given:
Observation 1: The impact on spherical coverage due to different TPMI codebook is very limited.
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