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1. Introduction 
In last RAN4 NR-AH-1801 meeting, there are some further discussion on the EVM window length for FR1 and FR2, however no consensus was reached and needs further investigation on this aspect. Therefore in this contribution, we want to share some initial evaluation results for further discussion.
2. Discussion  
For LTE EVM window, the evaluation results in the Figures [1] show that in the beginning and ending of CP, the EVM is clearly worse than other part of CP which is basically caused by the interference from the neighboring symbols and time domain windowing. That’s the basic reason why EVM window length is located at the center of CP to exclude edge portion of CP for EVM measurement. However for NR system, different waveform proposed (e.g. WOLA, FB-OFDM, F-OFDM ,W-OFDM) to achieve high spectral utilization, in the above proposed waveform techniques, it should be further investigated and confirmed by companies that whether measured EVM is getting worse when symbol sampling point is starting from the beginning and ending of CP.  
Proposal: interested companies are encouraged to investigate and confirm that EVM window should be located at the center of CP or not. 
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Figure1:   EVM as a function of initial timing index; Number of data tones = 300 [1]
In this contribution, we use the FB-OFDM waveform technique to evaluate the measured EVM against initial timing.  At the receiver side, the sampling point for measured EVM is illustrated in the Figure2 in which time domain windowing is also applied to mitigate the inter-symbol interference to optimize the system performance. 
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Figure2. the illustration of sampling point for EVM measurement
For the FR1 NR BS, some initial simulation results are shown in the Figure3. It can be easily found that measured EVM is get worst when symbol sampling point is starting from the beginning CP and measured EVM is getting best when symbol sampling point is starting at the ending CP. Therefore, we think that EVM window should located next to ideal FFT sampling point instead of at the center of CP. In addition, it has been agreed that 256QAM for FR1 NR BS should be supported with EVM requirement 3.5%. In order to meet the EVM requirement when starting sampling point of the symbol is located within the CP, we think EVM window should be around 50-60% of CP. 
Observation1: for FR1 NR BS, the EVM window should be located next to the ideal FFT sampling point instead of center of CP and EVM window should be around 50-60% CP. 
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Figure3. measured EVM vs initial timing index [FR1]
For the FR2 NR BS, some initial simulation results are shown in the Figure4 in which PTRS pattern and phase noise model is implemented. Similar as observation in FR1 , measured EVM is get worst when sampling point of the symbol is starting from the beginning CP and measured EVM is getting best when sampling point of the symbol is starting at the ending CP. Therefore, we think that EVM window should located next to ideal FFT sampling point instead of at the center of CP. In addition, it can be found that the best achieved EVM is around 6% in the Figure4. For FR2 256QAM, if EVM requirement is agreed as 3.5% from system performance effect point of view, then it is not feasible from implementation point of view. For FR2 64QAM, if EVM requirement is approved as 8%, then in order to meet the EVM requirement when starting sampling point of the symbol is located within the CP, we think EVM window should be around 60-70% of CP. 
Observation2: for FR2 NR BS, the EVM window should be located next to the ideal FFT sampling point instead of center of CP and EVM window should be around 60-70% CP.
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Figure4. measured EVM vs initial timing index [FR2]
3. Conclusions
In this proposal, we shared some further considerations on EVM window length requirement and some proposals and observations are made as following:
Proposal: interested companies are encouraged to investigate and confirm that EVM window should be located at the center of CP or not.
Observation1: for FR1 NR BS, the EVM window should be located next to the ideal FFT sampling point instead of center of CP and EVM window should be around 50-60% CP.
Observation2: for FR2 NR BS, the EVM window should be located next to the ideal FFT sampling point instead of center of CP and EVM window should be around 60-70% CP.
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