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1 Introduction
EVM requirement for single numerology was once discussed in the in-band requirements for NR. This contribution provides the proposed EVM requirement for single numerology. 
2 Discussion

In the WF in [1][2], there were some agreements for EVM for single numerology for both BS and UE sides.
· For single numerology case define both average BS Tx EVM requirements over all the PRBs and over 1 PRB for the edge PRBs

· Develop UE Tx in-band emission and EVM requirements for the baseline CP-OFDM baseline waveform assuming suitable spectral confinement methods
·  Define both average UE Tx EVM requirements measured over all the allocated PRBs and a few edge PRBs
In E-UTRA BS specification, the EVM requirement is defined as below:

The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. The equaliser parameters are estimated as defined in Annex E. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.  

For all bandwidths, the EVM measurement shall be performed for each E-UTRA carrier over all allocated resource blocks and downlink subframes within 10ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries. The EVM value is then calculated as the mean square root of the measured values. The EVM of each E-UTRA carrier for different modulation schemes on PDSCH shall be better than the limits in table 6.5.2-1:

Table 6.5.2-1: EVM requirements

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	3.5 %


From the core requirement above, it can be seen that the requirement is defined over all allocated RBs and the measurement period is specified. It is also noted that for BS, the requirement is applied to the data channel, i.e. PDSCH.  For NR, the period and specific data channel rely on RAN1 PHY design, which can be determined later. For the applied allocated resource blocks, the following statement should be considered in defining the NR EVM requirement:
For all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and single RB at the carrier edge for single numerology. 
With the clarification of the above statement, if no changes are identified for the EVM values of different modulation schemes, the core requirement for NR below 6 GHz can be finished. How to test the EVM requirement will be further considered at the test specification. 
For UE side, besides the PUSCH channel, PUCCH and PRACH channels also need to be tested in E-UTRA specification. Corresponding PHY channels for NR shall be considered as well in defining the EVM requirement. 
3 Conclusion

EVM requirement for single numerology is discussed in this contribution. It is proposed that the following statement shall be considered in NR specification to conclude the EVM requirement. 
For all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and single RB at the carrier edge for single numerology. 
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