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1	Introduction 
The discussion of polarization mismatch objective within the study on enhanced test methods for FR2 [1] has resulted in the following agreements [2]:

	-	WF1: EIRP measurement - TPMI side condition method
-	TPMI side condition method is agreed as applicable method to enhance EIRP measurement for partial UEs 
-	This method can be applied for:
	-	Rel-15 coherent UEs
	-	Rel-16 coherent UEs
	-	Rel-16 nonCoherent UEs which support uplink full power transmission
-	This method is not applied for Rel-15 nonCoherent UEs and Rel-16 nonCoherent UEs which do not support full power transmission
-	TPMI side condition method shall be further refined under the umbrella of the hybrid methods in WF6
-	WF2: EIRP measurement - DL polarization scan method
-	The DL pol. scan method is not a valid method to enhance UE EIRP measurement
-	WF3: EIRP measurement - Test mode to trigger TX diversity
-	FFS if test mode to trigger TX diversity can be considered as a backup method under the umbrella of the hybrid methods in WF6
-	WF4: EIRP measurement – power up command to trigger TX diversity
-	The power up command to trigger TX diversity is not a valid method to enhance UE EIRP measurement
-	WF5: EIRP measurement – Configuration of 2-port CSI-RS
-	Open issues
-	Simultaneous vs. sequential configuration and whether sequential is feasible
-	Mapping between ports and polarizations in the test equipment and whether this is feasible for test equipment
-	Applicability to Rel-16 beam correspondence capabilities
-	Whether phase coherency between ports at the test equipment side is needed
-	Whether this configuration can actually help to trigger TX diversity behavior at the UE
-	Further discuss 2-port CSI-RS method under the umbrella of the hybrid methods in WF6 if above issues could be addressed
-	WF6: EIRP measurement – hybrid methods
-	Different approaches can be adopted based on UE capability, detailed applicability rule can be further discussed
-	TPMI side condition test method is agreed to be introduced
	-	FFS whether additional test methods need to be introduced (e.g. 2-port CSI-RS, test mode).
	-	Whether an alternate method needs to be introduced and, if agreed it is needed, what it can be is FFS and is a secondary priority task within the objective
-	TPMI method is applicable for EIRP measurement test cases for 1 layer transmission with 2 SRS ports configured.
-	WF7: UL demodulation
-	RAN4 confirms the dual polarization coherent receivers measurement setup as the enhancement which addresses the UE demodulation part of the polarization mismatch objective



This contribution suggests a way to make progress on this objective and provides an intial draft of the related text proposal based on the related contributions in [4], [5], [6], [7], [8], [9], and [10].
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[bookmark: _Toc56409495]5.2	Polarizaton basis mismatch between the UE and DUT
5.2.1	General
The potential solutions to minimize the impact of polarization basis mismatch address two distinct goals:  to enhance the EIRP measurement of UEs with various capabilities, and to enhance the test equipment demodulation performance in the uplink, such that a test mode to disable Tx diversity at the UE is no longer necessary for the UE to perform conformance testing.
5.2.2	EIRP measurement
To enhance the EIRP measurement of UEs, the following candidate methods are considered:
-	TPMI side condition method
-	Test mode to trigger TX diversity
-	Configuration of 2-port CSI-RS

TPMI is the basis of codebook based transmission enabling multi-port antenna transmission. It is also applicable for one layer transmission with multi-port antenna. In FR2, dual polarization can be regarded as dual antenna ports, so it is natural to activate dual polarization transmission with TPMI side condition in EIRP measurement procedure.  However, for TPMI supporting dual antenna ports, the number of SRS ports (nrofSRS-Ports) is configured as 2 for both one layer transmission with ‘full power transmission’ and two layers transmission with regular UL MIMO, as specified in clause 6.1 of TS 38.101-2:

	For a UE that supports 'UL full power transmission' and is configured to transmit a single layer with nrofSRS-Ports = 2, the requirements for UL MIMO operation apply only when it is configured for any of its declared full power modes in IE FullPowerTransmission-r16 (as defined in TS 38.331[13]).

For a UE configured to transmit 2 layers, transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports on the same CDM group. The UE may use higher MPR values outside this limitation.




Thus, the TPMI method is applicable to: Rel-15 coherent UEs, Rel-16 coherent UEs, and Rel-16 nonCoherent UEs which support uplink full power transmission.

Some companies have proposed that a test mode can reliably force UE to transmit simultaneously with dual polarization for all UEs. Different from other methods, test mode method has the least limitation. It is applicable for Rel-15 and onwards, applicable for UEs either supporting ULFPTx or not supporting ULFPTx, and applicable for both codebook based transmission and non-codebook based transmission. Other companies, on the other hand, have argued that test modes which restrict UE behavior during conformance testing, such as the currently employed test mode by RAN5 to completely disable TX diversity, might not be the best way to ensure UE conformance with core requirements, since the performance of the UE in the field might not be correlated to the lab. RAN4 has not been able to reach a conclusion whether this candidate solution is feasible.

A number of open issues have been identified with the configuration of 2-port CSI-RS method, and a conclusion whether this methos is a feasible enhancement is TBD.

5.2.3	UL demodulation
An enhancement to the FR2 test equipment topology has been proposed to consider adopting dual polarization coherent receivers so that dual-polarization transmissions by the UE can be demodulated by the test equipment receiver and is considered feasible.
Editor’s note: outcome of SI Objective 2 is captured in this clause. Because this objective targets both the permitted methods and may potentially consider NFTF for EIS, the sub-clauses can be organized accordingly
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