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Introduction
According to the SID [4] the second objective is to minimize the impact of polarization basis mismatch between the TE and DUT on the RF testing. 
It has to be noted that, following the agreements in past meetings, there are two topics left:
· DL polarization basis mismatch for EIRP measurements, where 3 options and 2 additional enhancement were identified last meeting.
· UL polarization basis mismatch for demodulation (i.e. EVM) where only 1 option is left.
In this contribution, we present our views on the pending topics and potential enhancements identified in the last Way Forward [5] for the DL polarization basis mismatch for EIRP measurements.
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DL polarization scan method
DL polarization scan has been proposed as one of the methods to minimize the polarization basis mismatch, but the implication on current methodologies has not been discussed thoroughly. There are three options to implement such polarization scan on an OTA environment:  
1. Additional degree of freedom on the UE positioner (i.e. additional rotation axis).
a. Hugh impact on complexity and size of the mechanical positioner, including increase of the area blocked by positioning structures.
b. Most FR2 test systems available currently cannot be upgraded. 
2. Mechanical rotation of the feed.
a. Requires high accuracy rotation drive on the measurement antenna / feed in order to prevent any change to the focal point.
b. Typical measurement feeds are dual polarized. Therefore, cable bending cannot be avoided driving into additional MU. In case single polarized antenna is used, test time is increased by a factor of 2.
c. Upgraded procedure for QoQZ is required to ensure the feed rotation is not affecting it. Same concept is applicable to XPD.
d. It is no clear whether the proposal assumes that EIRP measurements for theta/phi after the beam is locked are performed respecting the coordinate system or just using the rotated feed. In the first case, it will imply additional test time so the feed is rotated back to the initial position.
3. Electrical rotation of test antenna polarization by controlling the relative phase between the two chains (towards two polarizations of the antenna) where the same signal is transmitted.
a. This implementation means either an external phase shifter or being able to control the relative phase between the two outputs of the radio communication tester (i.e.  Remote Radio Heads for FR2).
b. The required accuracy and stability of the relative phase is very high. Otherwise, the actual polarization transmitted by the test antenna is completely unknown. 
Despite of which option is considered, a thorough validation procedure is required to ensure the polarization scan is properly implemented that includes, but not limited to, QoQZ at several polarization rotations and XPD measurement at several antenna orientations. 
Beside all those, it has been mentioned many times that test time is a big concern for this option. Assuming DL polarization scan is required to minimize the polarization mismatch, it implies multiplying by x the test time required for a single Tx Beam Peak search, being x = 90º / (scan angle) in the best case the rotated antenna is dual polarized. This is required since the antenna rotation should be performed for every point in the sphere that later on is used for the Spherical Coverage metric and to make sure Beam Peak direction is found.
Considering all the above, it seems that complexity of this approach does not pay the price since it cannot be guaranteed that, even with a polarization scan, the antennas can be aligned such that the conditions for Tx diversity transmission are met at the UE.
Proposal 1: DL polarization scan method shall not be considered as an option.
TPMI side condition method
Some analyses were presented during last meeting in [1] and [2] to analyse the validity of TPMI side condition as a method to force the UE to transmit over 2 antenna ports. 
It was shown how, for coherent UEs in both Rel-15 and 16, TPMI can be used to force single-layer transmission using two antenna ports. In addition, Rel-16 non-coherent UEs supporting UL full power transmission mode1 (ul-FullPowerTransmission = fullpowerMode1) 2Tx TPMI is also a valid option.
Therefore, we can isolate the issue to non-coherent UEs for Rel.15, and Rel.16 w/o full power, where the polarization mismatch could be an issue.
Proposal 2: Chipset and OEM manufacturers to confirm whether Rel-15 nonCoherent UE’s and Rel-16 nonCoherent without full power transmission mode1 (ul-FullPowerTransmission = fullpowerMode2 or fullpower) are still affected by this DL polarization mismatch issue.
Assuming that the polarization mismatch issue is still present for the isolated case where TPMI cannot be used, some other options are analysed in the following sections. 
It is needless to say that there is no impact on the TE since the TPMI is just a side condition to be signalled to the UE.
2-port CSI-RS method
2-port CSI-RS beam management method was proposed during last meeting [3] as a potential enhancement to force the UE to detect signal on the two receivers, and thus assume the Tx shall be done on the two ports (i.e. both polarizations). 
From TE point of view, the additional effort to implement such option is minimal assuming current FR2 test systems for RF conformance are also capable to run Demodulation performance test cases, where a simultaneous DL transmission on two polarizations for MIMO throughput performance is required.
Proposal 3: Chipset and OEM manufacturers to confirm whether CSI-RS transmitted simultaneously over the two polarizations of the test antenna is enough to trigger the UE to transmit over two ports.
Using a similar rationale, the radio communication tester can be configured to transmit a two-layer DL signal over the test antenna polarizations if that can make the UE to trigger the two receivers and then set two ports transmission in the UL. In this case, the UL is scheduled as single layer transmission from the radio communication tester.
Proposal 4: Chipset and OEM manufacturers to confirm whether a two-layer DL transmitted over polarization diversity from the test antenna will trigger the UE to transmit over two ports.
Test mode to trigger Tx Diversity
As a last resource, the most consistent and reliable option to ensure a two port transmission in all cases is a test mode, that will also solve completely the conflict between the core requirement (derived assuming polarization gain in all cases) and the test procedure (defined assuming single linear polarization DL at any given time).
Observation: Test mode to trigger Tx Diversity is the most consistent and reliable option to ensure a two port transmission in all cases.
Solution based on manufacturer declaration
Given the analysis in previous sections and considering the issues are presented only depending on the UE architecture and supported features, it seems clear that the easiest and most efficient solution can be defined based on manufacturer declaration:
a. If UE declares codebookSubset = fullyAndPartialAndNonCoherent, TPMI index is set to [2]. This is applicable to UE’s from Rel.15 onwards.
b. If UE declares codebookSubset = nonCoherent and ul-FullPowerTransmission-r16 = fullpowerMode1, TPMI index is set to [2]. This is applicable to UE’s from Rel.16 onwards.
c. Otherwise, an alternate method TBC is to be used (e.g. 2-port CSI-RS, test mode or other).
Proposal 5: select the method based on manufacturer declaration:
a. If UE declares codebookSubset = fullyAndPartialAndNonCoherent, TPMI index is set to [2]. This is applicable to UE’s from Rel.15 onwards.
b. If UE declares codebookSubset = nonCoherent and ul-FullPowerTransmission-r16 = fullpowerMode1, TPMI index is set to [2]. This is applicable to UE’s from Rel.16 onwards.
c. Otherwise, an alternate method TBC is to be used (e.g. 2-port CSI-RS, test mode or other).
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In this contribution we make the following observations and proposals:
Observation: Test mode to trigger Tx Diversity is the most consistent and reliable option to ensure a two port transmission in all cases.

Proposal 1: DL polarization scan method shall not be considered as an option.
Proposal 2: Chipset and OEM manufacturers to confirm whether Rel-15 nonCoherent UE’s and Rel-16 nonCoherent without full power transmission mode1 (ul-FullPowerTransmission = fullpowerMode2 or fullpower) are still affected by this DL polarization mismatch issue.
Proposal 3: Chipset and OEM manufacturers to confirm whether CSI-RS transmitted simultaneously over the two polarizations of the test antenna is enough to trigger the UE to transmit over two ports.
Proposal 4: Chipset and OEM manufacturers to confirm whether a two-layer DL transmitted over polarization diversity from the test antenna will trigger the UE to transmit over two ports.
Proposal 5: select the method based on manufacturer declaration:
a. If UE declares codebookSubset = fullyAndPartialAndNonCoherent, TPMI index is set to [2]. This is applicable to UE’s from Rel.15 onwards.
b. If UE declares codebookSubset = nonCoherent and ul-FullPowerTransmission-r16 = fullpowerMode1, TPMI index is set to [2]. This is applicable to UE’s from Rel.16 onwards.
c. Otherwise, an alternate method TBC is to be used (e.g. 2-port CSI-RS, test mode or other).
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