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1. Introduction
During RAN4#84 meeting EVM requirements for NR have been discussed for both UE and BS. In Way Forward [1] on UE Tx EVM for mmWave it has been stated that “For mmW UE, current LTE EVM requiements will limit output power”, which suggests that UE Tx EVM requirements should be relaxed. From DL performance perspective, contributions [2] and [3] have been presented where impact of final patterns of DM-RS and PT-RS on BS EVM was discussed.
In this contribution we discuss the need of further study on NR BS EVM in the context of potential relaxation (in reference to LTE) of NR UE Tx EVM requirements as well as from the point of view of final decision on DM-RS and PT-RS patterns.

2. Discussion
As presented in [2] and [3], time-frequency pattern of NR DM-RS and PT-RS can be different than LTE CRS pattern. Main difference can be visible in lower density of DM-RS and PT-RS in comparison to CRS, especially in time domain, which depends on assumed time-frequency pattern, can be compensated by higher aggregation of RS in frequency domain. However, in case of scenarios such as high Doppler or at low SINR lack of time diversity may decrease probability of sufficient channel estimation. 
RAN1 discussion on final time-frequency pattern of NR DM-RS and PT-RS is still ongoing. Assuming that channel estimation accuracy will be similar to LTE CRS, it seems to be reasonable to remain LTE BS EVM requirements for sub 6GHz NR, as agreed in [4].
However, if NR channel estimation accuracy will be different than in LTE, BS EVM requirements may need adjustment. In case of decrease of channel estimation accuracy, DL transmission would require higher SINR to keep expected performance and therefore BS Tx EVM would need to be low enough. In other case, when channel estimation accuracy is increased, relaxation of BS Tx EVM requirements may even be considered if DL demodulation performance will be kept on acceptable level. In this context it may be beneficial to analyse how much relaxed can be BS Tx EVM requirements for mmWave to keep acceptable level of DL demodulation performance. As similar study has been performed for UL transmission at mmWave, based on agreement from [1], it should be considered to perform the same analysis for DL transmission as well. In [5] initial simulation results are presented and indicate that relaxation of UE Tx EVM requirements may be possible.
Observation 1: Study on the impact of BS Tx EVM requirements relaxation (in comparison to LTE requirements) on DL demodulation performance should be made, at least for mmWave frequency range.

To correctly evaluate impact of final time-frequency pattern of NR DM-RS and PT-RS on BS EVM, as well as to estimate the range of potential relaxation on BS Tx EVM requirements, more detailed study should be performed against clarified setup of simulation parameters, especially if RAN1 will evaluate that channel estimation accuracy for NR is noticeably different than in LTE according to final time-frequency pattern of DM-RS and PT-RS.

Observation 2: RAN4 should clarify what set of simulation parameters should be used during the study on potential relaxation of BS Tx EVM requirements and impact of final time-frequency pattern of DM-RS and PT-RS on BS EVM.

3. Conclusion

This contribution discusses the need of further study on NR BS EVM requirements. Discussion can be concluded by following observations:
Observation 1: Study on the impact of BS Tx EVM requirements relaxation (in comparison to LTE requirements) on DL demodulation performance should be made, at least for mmWave frequency range.
Observation 2: RAN4 should clarify what set of simulation parameters should be used during the study on potential relaxation of BS Tx EVM requirements and impact of final time-frequency pattern of DM-RS and PT-RS on BS EVM.
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