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1.	Introduction
Measurement of EVM with on-to-on transient period condition was discussed at #92bis meeting, and the way forward was approved [1]. In this paper we share our understanding of the actual EVM calculation procedure and discuss one unclear point regarding the applicability of the EVM FFT window throughout the defined average period. We also discuss a case in which signalled transient period exceeds a CP length in a symbol.
2.	Discussion
2.1 Calculation of EVM with on-to-on transient period
Figure 2.1-1 and figure 2.1-2 show our understanding of relationship between a EVM FFT window location and symbols with / without on-to-on transient period. 
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Figure 2.1-1: Location of EVM FFT window with / without on-to-on transient period (1)
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Figure 2.1-2: Location of EVM FFT window with / without on-to-on transient period (2)
 In these two figures, bottom figures (enlarged view of a symbol) are shown to clarify our understandings of the FFT window location with four patterns, i.e.:
- a symbol which includes a transient period at the beginning of the symbol (slot boundary),  
- a symbol which includes a transient period at the end of the symbol (slot boundary), 
- a symbol with which low side FFT window is applied, 
- and a symbol with which high side FFT window is applied.
 In the approved WF [1], there was a description regarding a position of new FFT window with offsets of transient period signalled by the UE. However in a slot, there are symbols without transient periods (i.e. symbol #1 through #12 with this test parameter), and it is not clear with the assumption of FFT window location for those symbols. For symbols which do not contain transient period, we assume that it is natural to apply the original FFT window location, i.e. Win_H or Win_L. So equations to calculate EVM across slots and symbols (currently for 10 subframes) should be an average of EVM over symbols with / without the transient period. Therefore the equations to calculate EVM across all symbols (from #0 to #13) in a case that on-to-on transient period exists can be expressed as: 



where EVML, EVMH is an average of  EVM with which the original FFT window (Win_L or Win_H) is applied from symbols #1 through #12 and the new FFT window (Win_new) is applied to symbols #0 and #13. 
Observation 1: Equations to calculate EVM across all symbols (from #0 to #13) in a case on-to-on transient period exists can be expressed as follows.
 


Proposal 1: Apply the new EVM FFT window only to the symbols in which the transient period exists, and apply the original EVM FFT window to other symbols. 

2.2 Treatment of cases in which the signalled transient period exceeds CP length 
 In some cases, there is a possibility that the signalled transient period exceeds the CP length in a specific symbol. From now we show an example with SCS = 15 kHz, normal cyclic prefix at the symbol #13. 
Equations to calculate the CP length in a symbol is defined in TS 38.211 [2] at clause 5.3 and 4.1. 
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Here based on our agreed test parameters (SCS = 15 kHz), CP length in a symbol can be derived by NCP, lu as follows.
SCS 15 kHz ->  = 0
NCP ( = 0, l = 13) * TC = 144  * 1 / (fmax * Nf)
                                          = 4.6875 [s]
                                          ≑ 4.7 [s]
Where  = 64, fmax = 480 kHz, and Nf =4096.

Therefore in a case if transient period 10 s is signalled from a UE, the transient period which is allocated symmetrically on a slot boundary exceeds the CP length by 4.7 s - (10 s / 2) = 0.3 s in symbol #13.
As stated in the WF [1], for DFT-spread waveform it is possible to calculate EVM by removing the part of transient period even though it is longer than the CP length (already established method in TS 36.521-1 Annex E.7 [3]). However in a case of CP-OFDM, due to the different signal processing with each symbol, it is not possible to calculate the EVM without receiving the influence of extra transient period which is longer than the CP length. Therefore it is needed for the CP-OFDM to remove the symbol in which the transient period exceeds the CP length. Similar issue would occur also with other larger SCS cases.   
Observation 2: There is a case that a half length of the signalled transient period exceeds the CP length in one symbol, and the EVM cannot be calculated with CP-OFDM waveform. 
Proposal 2: For CP-OFDM waveform, remove the corresponding symbol to calculate EVM in a case if the transient period exceeds the CP length in the symbol.
Proposal 3: Also for DFT-s-OFDM waveform, to simplify and align the condition of EVM measurement with CP-OFDM, remove the corresponding symbol to calculate EVM in a case if the transient period exceeds the CP length.

3. Conclusion
In this contribution we shared our understanding of the actual EVM calculation procedure and discussed one unclear point regarding the applicability of the EVM FFT window throughout the defined average period.
We also discussed a case in which signalled transient period exceeds a CP length in a symbol.
Observation 1: Equations to calculate EVM across all symbols (from #0 to #13) in a case on-to-on transient period exists can be expressed as follows.
 


Proposal 1: Apply the new EVM FFT window only to the symbols in which the transient period exists, and apply the original EVM FFT window to other symbols.
Observation 2: There is a case that a half length of the signalled transient period exceeds the CP length in one symbol and the EVM cannot be calculated with CP-OFDM waveform.

Proposal 2: For CP-OFDM waveform, remove the corresponding symbol to calculate EVM in a case if the transient period exceeds the CP length in the symbol.
[bookmark: _GoBack]Proposal 3: Also for DFT-s-OFDM waveform, to simplify and align the condition of EVM measurement with CP-OFDM, remove the corresponding symbol to calculate EVM in a case if the transient period exceeds the CP length.
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