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1 Introduction
During RAN4#80bis meeting, the discussion on spectrum and EVM requirements in NR highlighted one new issue that under practical PA models some noticeable difference could be observed in EVM(MSE) plot with different spectrum confinement method (filtering or windowing) , e.g., in some waveform, EVM(MSE) at the edge sub-carriers is significantly higher than that at the middle sub-carriers [1], resulting  from the fact that different spectrum confinement methods may have different EVM(MSE) distribution among all the sub-carriers. This requires much care when defining EVM requirement in NR. 
In this contribution, we discuss the potential impacts from an unevenly distributed EVM among the allocated resources and then propose to address the EVM requirement issue independent from any specific waveform. 
2 Discussion
The distortion at the transmitter side is unavoidable due to practical imperfectness implementation. As a natural measurement of the distortion, the magnitude-based measurement is enough for different modulation schemes, for both a single carrier modulation, e.g., WCDMA or SC-FDMA, and a non-spectrum-refinement modulation, e.g. OFDM. But as the consideration of spectrum refinement introduction in NR, not only the error magnitude measurement, but also the distribution of the error vector among all the allocated resources should be considered.
Impacts from unevenly distributed EVM

For a waveform based on some spectrum refinement under realistic implementation, if its error vector is not evenly distributed among the allocated resource blocks, some specific resource blocks may constantly suffer higher signal systematically biased distortion.  

This means that if the traffic data happens to be allocated in those specific resource blocks, a degraded demodulation and decoding performance is expected due to the extra signal quality loss, and may increase the possibility of data retransmission correspondingly. The penalty will be much higher if the control signal is allocated. 
As a consequence, the above mentioned impacts need to be considered in the scheduler, which may lead to unnecessary complexity increase in the scheduler.

Oberservation 1:  The unevenly distributed error vector among all the allocated resource blocks may lead to not only performance loss but also extra unnecessary complexity increase in the scheduler.
EVM considerations in NR


When considering different waveforms in NR, it is reasonable to require that the spectrum refinement of the selected waveform should have non-biased distortion on all of the resource blocks under realistic implementation imperfectness. 
Proposal 1: Spectrum refinement of the selected waveform in NR should have non-biased distortion on all of the resource blocks under realistic implementation imperfectness.
There may be two ways to cope with the distortion resulting from spectrum refinement of the new waveforms:

 Alternative 1: For EVM measurement in NR, a similar method can be defined as that specified in TS 36.104 [4] appendix E except step E.7, in which basic EVM values are averaged over all allocated downlink resource blocks with the considered modulation scheme in the frequency domain, and a minimum of 10 downlink subframes. In one measured subframe, a maximum basic EVM value instead of average is taken among all allocated downlink resource blocks, then the maximum values from a minimum of 10 downlink subframes are averaged to obtain the final EVM measurement.

Alternative 2:  or study the possibility of defining a new requirement for measuring the tolerable deviation of the measured basic EVM values.
Proposal 2: In NR EVM measurement method, a maximum basic EVM value instead of averag is taken among all allocated downlink resource blocks in one measured subframe, or study the possibility of defining a new requirement for measuring the tolerable deviation of the measured basic EVM values.
3 Conclusion
Based on the above discussions, we have the following EVM-related observation and proposals for NR:
Oberservation 1:  The unevenly distributed error vector among all the allocated resource blocks may lead to not only performance loss but also extra unnecessary complexity increase in the scheduler.

Proposal 1: Spectrum refinement of the selected waveform in NR should have non-biased distortion on all of the resource blocks under realistic implementation imperfectness.
Proposal 2: A maximum basic EVM value is taken among all allocated downlink resource blocks instead of an averaged value in NR EVM measurement method, or study the possibility of defining a new requirement for measuring the tolerable deviation of the measured basic EVM values.
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