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1 Introduction
This contribution provides our consideration on FR1 UL MIMO Tx EVM requirement. 
2 Discussion
It was analyzed in [3] that two sources of cross talk could possibly deteriorate the EVM performance in the measurement, one is from limited antenna isolation and the other one is the PCB isolation. And it also stated that conducted domain crosstalk and Tx antenna crosstalk can be eliminated by gNB implementation in real network. However, during the discussion, companies commented that the non-linear crosstalk, i.e. non-coherent noise cannot be eliminated. For the current, the measurement is conductive test, and the antenna crosstalk does not exist for the test. While for the so called conducted domain crosstalk, the non-linear noise cannot be distinguished from the crosstalk, and in our view, the PCB isolation is an implementation issue, which should be guaranteed ty the UE design. 
As for the suggestion that the EVM measurement should be aligned with FR2, it is known that the UE implementation for FR1 and FR2 are quite different. And currently TE can only receive one polarization at a time, and some issues are discussed under the FR2 OTA test SI, which are not related to UL MIMO. We do not see the necessity to make changes for FR1 EVM test with the alternative MIMO configuration as it could degrade the system performance with a relaxed measurement result in the real scenario.

On the other hand, the proposed measurement is an alternative procedure, which is only specific to single layer MIMO transmission, however, without two layer transmission EVM verification, whether the performance of corresponding code book configuration can be guaranteed is not so sure.
Observation 1: Not all crosstalk noise can be eliminated by gNB

Observation 2: Antenna crosstalk does not exist for the conductive measurement

Observation 3: PCB isolation should be guaranteed by UE design and the non-linear coupling noise cannot be eliminated
Observation 4: FR2 UL MIMO EVM measurement relaxation with alternative procedure is not a reasonable justification for adoption similar procedure for FR1
Observation 5: The alternative EVM measurement for single layer code book configuration cannot guarantee the performance for two layer UL MOMO transmission

In last meeting, further discussion were provided in [4][5], the statement said that the ‘per layer’ approach mimics deployment conditions more accurately than the RAN4 test, however, we see the cross talk interference includes both linear and non-linear noise, and to reflect the non-linear part in the conductive test, transmission at both antenna connectors should be enabled. The changes in [5] also includes the possible test with only one Tx transmission, which does not aligned with the potential application in the real scenario. Thus we don’t think the alternative changes are reasonable.  
3 Conclusion

Consideration on FR1 TX EVM test condition was provided in this paper. Based on the above analysis, we think that there is no need to consider the alternative EVM measurement for single layer code book configuration for UL MIMO. 
Proposal 1: No need to consider the alternative EVM measurement for single layer code book configuration for UL MIMO.
Proposal 2: No need to make changes of existing configurations for UL MIMO EVM requirement.
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