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1. Introduction
During last RAN4#86bis meeting held in Melbourne, NR BS EVM window length was further discussed in [1, 2, 3, 4], but there was still no consensus.
2. Discussion
In [5] Way Forward on EVM window length was presented but not agreed by RAN4. 

For frequency range 1 (FR1) based on [1-4] following 2 options for BS EVM are considered:

Option 1: The window length W for EVM measurements is defined as 3.5% of FFT size which correspond to 50% of normal CP length for all CBW

Proposal from [1] with scaling approach is reflected as option 2 below:

Option 2: The window length W for EVM measurements is defined as: 

2.8% of FFT size which correspond to 40% of CP length for CBW up to 25 MHz

3.5% to 6.0% of FFT size which correspond to 50% to 85% of CP length for CBW above 25 MHz

Between both options, besides different percentages of FFT length for EVM window length, option 1 proposes a fixed ratio between EVM window length and FFT length, whereas option 2 proposes a dependency for that ratio on the channel bandwidth.
It was noticed in [5] that the window length for EVM measurement was also discussed for UE requirement. [3.5] % of FFT length was agreed for the window length W, which represents 50% of normal CP. For LTE the same EVM window length was defined for UE and BS, thus we agree to apply the equal settings for NR as well.
For FR1 option 2 that comes from last RAN4 meeting contribution, [1] proposed to introduce a short EVM window for channel bandwidths up to 25 MHz independent of subcarrier spacing and hence CP length: 40% of cyclic prefix, which is around ~2.8% of FFT length. But for channel bandwidth ≥30 MHz it was proposed to increase the EVM window length from 50% to 85% of CP using a scaling method. However, in NR for wider channel bandwidths, spectral utilization is higher, which prevents a substantial decrease of the channel filter's delay spread at wider channel bandwidths. Additionally, the CP depends on the SCS but not on the CBW. Thus, we believe that larger EVM window length has no technical justifications for wider NR channel bandwidths.
For option 2 following scaling method is proposed in [1]:
EVM Window = 100% - 60% * 25/Bandwidth (MHz)
Hence the share of the CP that the channel filter's delay spread can fill without any EVM degradation decreases in option 2 from 50% at a CBW of 30 MHz to 15 % at a CBW of 100 MHz. For the SCS of 30 kHz, this corresponds to a reduction from ~1.2 µs to only ~0.35 µs. However, EVM window length shall have no relation to the channel bandwidth, only minimum guard band should be considered in comparison to Cyclic Prefix (CP). As it was discussed and presented in [2] in table 2-2 and below in the figure 1, minimum guard band doesn’t change significantly for wider channel bandwidths. Delay spread should be discussed in terms of time, not in terms of channel bandwidth.
Observation 1: EVM window length has no relation to the channel bandwidth and thus no scaling method including CBW should be used.
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Figure 1. Minimum guard band for different channel bandwidths and SCSs (FR1)
Figure 1 presents the minimum guard band for different channel bandwidths and all SCSs for frequency range 1. Figure 1 demonstrates that there is no clear increase of the minimum guard band as a function of the CBW that justifies increasing the EVM window length for increasing CBW from 30 to 100 MHz.
Observation 2: There is no clear increase of the minimum guard band as a function of the CBW that justifies increasing the EVM window length for increasing CBW from 30 to 100 MHz.
Observation 3: For EVM window length, minimum guard band and comparison to Cyclic Prefix length should be considered. 
Proposal 1: Window length ‘W’ used in EVM calculation shall be 3.5% of FFT length for normal CP for various numerologies for FR1.
For frequency range 2 (FR2) currently only one option is proposed in [5]:

Option 1: The window length W for EVM measurements is defined as 3.5% of FFT size which correspond to 50% of normal CP length for all CBW

With the same arguments we propose to use similar EVM window length for FR2 as for FR1.
Proposal 2: Window length ‘W’ used in EVM calculation shall be 3.5% of FFT length for various numerologies for FR2.
For extended CP following proposal are formulated:

Proposal 3: Window length ‘W’ used in EVM calculation shall be 21.5% of FFT length for extended CP for various numerologies for FR1.

Proposal 4: Window length ‘W’ used in EVM calculation shall be 21.5% of FFT length for extended CP for various numerologies for FR2.

We also submitted draft CR for TS 38.104 for both FR1 and FR2 with EVM window length tables for normal and extended CP [6, 7].

3. Conclusion

In this contribution, we discuss EVM window length options discussed in RAN4. We have made following observations and proposals:
Observation 1: EVM window length has no relation to the channel bandwidth and thus no scaling method including CBW should be used.  

Observation 2: There is no clear increase of the minimum guard band as a function of the CBW that justifies increasing the EVM window length for increasing CBW from 30 to 100 MHz.

Observation 3: For EVM window length minimum guard band and comparison to Cyclic Prefix should be considered. 
Proposal 1: Window length ‘W’ used in EVM calculation shall be 3.5% of FFT length for normal CP for various numerologies for FR1.

Proposal 2: Window length ‘W’ used in EVM calculation shall be 3.5% of FFT length for normal CP for various numerologies for FR2.
Proposal 3: Window length ‘W’ used in EVM calculation shall be 21.5% of FFT length for extended CP for various numerologies for FR1.

Proposal 4: Window length ‘W’ used in EVM calculation shall be 21.5% of FFT length for extended CP for various numerologies for FR2.
We also submitted draft CR for TS 38.104 for both FR1 and FR2 with EVM window length tables for normal and extended CP [6, 7]. 
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