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1.
Introduction
The SID on enhanced test methods for FR2 outlines 6 objectives [1]. Three of these objectives were identified as higher priority:
1. test methodology for high DL power and low UL power test cases

2. solutions to minimize the impact of polarization basis mismatch

3. enhancements to support the verification of RF requirements for inter-band FR2+FR2 CA

In this contribution we share our views on topics related to polarization basis mismatch.

2. 
Discussion
The Rel-15 methods to determine EIRP and EIS have explicit configurations of DL polarization in relation to the test coordinate system. These methods have proven to be stable, consistent, and representative of UE performance, and so, do not require further modification. 

There however has been concern that some UE implementations would not transmit in a configuration needed to comply with EIRP requirements. This inability could stem from ‘polarization specific beam correspondence’ behaviour choice or lack of TPMI matrix choices enabled by the Rel-16 feature, uplink full power transmit (ULFPTx). 

2.1 
On DL signal polarization

‘Polarization specific beam correspondence’ is not a behaviour mandated by the standard, so it represents UE implementation choice to achieve compliance rather than a call to change the measurement method. Per methodology established in Rel-15, performance is only verified in certain specific DL polarization configurations relative to the reference system of the TE. The standard however has no restriction on DL signal polarization type, so UE behaviour must remain insensitive to DL polarization type. In this context, a possible enhancement could be to verify UE conformance for each of multiple DL polarization types. Some examples of DL polarization types are linear polarization swept through various static angles, elliptic polarization, etc. 
Proposal 1: If new DL polarization conditions are introduced for compliance testing in addition to those already captured by TS38.521-2 v16.4, the UE must additionally demonstrate compliance with each of the new DL polarization conditions.
We however recognize the increase in test time that such a thorough procedure might bring. Consequently, we think the existing methodology in TS38.521-2 v16.4 does not need change on account of DL polarization.
2.2 
ULFPTx and UL polarization

The precoder matrix options enabled by the Rel-16 ULFPTx feature have been identified as a potential method to ensure dual pol. transmit. The standard however does not mandate how SRS ports must map to physical Tx chains of the UE, and how radiation from those Tx chains are arranged (polarization). This detail is left to UE implementation, so the TPMIs enabled by ULFPTx do not automatically imply dual pol transmit, even though this may be the case for some UE implementations. 
Observation 1: ULFPTx feature does not guarantee dual pol transmit
We however do not oppose adoption of ULFPTx modes in FR2, because Rel-15 behavior is akin to ULFPTx ‘mode 2’ for UEs that require multiple Tx chains (for example H+V) to meet EIRP requirements. Moreover, RAN5 practice is to configure the UE with 2 SRS ports, while providing no consideration for the power control scaling factor (-3dB) in TS38.213 in Rel-15. This gap can be bridged for Rel-16 UEs with ULFPTx. Rel-15 behavior remains reliant on ‘UE implementation’ however.
Observation 2: ULFPTx is useful for Rel-16 UEs to allow compliance with EIRP requirements even when the UE is configured for multiple SRS ports and transmission on a single layer.
2.3 
Demodulation of UL by TE

The above considerations only deal with power measurement. Demodulation of UL adds another layer of complexity. We have shown [2] that UL demodulation can be compromised by the general case of lack of alignment between the UE and TE antennae polarization axes. In [2] we compared two practical methods and concluded that the next logical enhancement of FR2 TEs is:
Proposal 2: FR2 TE topology shall be enhanced by adopting dual polarization coherent receivers. 
We consider this evolution essential because it can also underpin future 2 layer testing, in addition to mimicking a gNB receiver to a greater degree, as explained in [2].
3.
Conclusion
On introduction of new configurations of DL polarization during compliance testing, we propose:

Proposal 1: If new DL polarization conditions are introduced for compliance testing in addition to those already captured by TS38.521-2 v16.4, the UE must additionally demonstrate compliance with each of the new DL polarization conditions.
On TPMI matrices enabled by the uplink full power transmit (ULFPTx) feature:

Observation 1: ULFPTx feature does not guarantee dual pol transmit
Observation 2: ULFPTx is useful for Rel-16 UEs to allow compliance with EIRP requirements even when the UE is configured for multiple SRS ports and transmission on a single layer.
To solve the problem of robust demodulation of UL signals for all UE implementations, we propose:

Proposal 2: FR2 TE topology shall be enhanced by adopting dual polarization coherent receivers. 
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