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Introduction
The polarization mismatch issue for UL measurements have been discussed as part of the FR2 testability enhancement Study Item for the past few meetings [1], [2]. In this contribution we focus on the UL demodulation issues and how to move forward.
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Over the past meetings there has been a discussion ongoing on using a dual polarization receiver for the UL EVM demodulation measurements. 
To be able to perform such a measurement on two polarizations it is necessary to define how to perform this measurement, since current definitions in Annex F of TS 38.101-2 [3] and Annex E of TS 38.521-2 [4] only define how to perform these measurements for a single polarization. Thus it is necessary to update these Annexes with the necessary additions for a MIMO receiver and how to perform the EVM measurements on the two uplink polarizations. 
Observation 1: Annex F of TS 38.101-2 and Annex E of TS 38.521-2 must be updated to accommodate the dual polarization measurements.
Once the necessary updates have been agreed upon, the test procedures and/or respective requirements can be updated as well, e.g. changing the EVM test procedure to include a MIMO receiver or updating the EVM equalizer spectrum flatness requirement.
The current discussions were mainly focused on the issue with regards to Tx diversity, however the same receiver will also be needed for UL MIMO measurements. Since a similar discussion is currently ongoing for FR1 [5], it is in our understanding important to align the receiver architectures between FR1 and FR2. 
In the past 2 different receiver architectures have been considered for the MIMO receiver in the test equipment, a MMSE receiver and a zero-forcing receiver. Since a zero-forcing MIMO receiver performs very similarly to the linear MMSE MIMO receiver in the high signal-to-noise ratio of the test environment and is much simpler to implement, a zero-forcing MIMO receiver should be used to measure the EVM for each layer.

Therefore, as also proposed in [5] the same receiver architecture shall be used for FR1 and FR2 and RAN4 shall agree to use a zero-forcing MIMO receiver.
Proposal 1: RAN4 agrees to define a zero-forcing MIMO receiver for FR2 UL EVM measurements.
Proposal 2: The same receiver architecture shall be used for FR1 and FR2.
Proposals
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this paper we discussed the receiver architecture for FR2 UL measurements for and make the following observations and proposals.
Observation 1: Annex F of TS 38.101-2 and Annex E of TS 38.521-2 must be updated to accommodate the dual polarization measurements.
Proposal 1: RAN4 agrees to define a zero-forcing MIMO receiver for FR2 UL EVM measurements.
Proposal 2: The same receiver architecture shall be used for FR1 and FR2.
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