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Introduction
Transient period capability has been discussed extensively for the past few meetings. In the last meeting, a WF [1] was agreed. In the WF it was agreed that DFT-spread can be tested by excluding the transient period from the measurement interval. One of the open items listed was to come up with a requirement/test procedure for CP-OFDM.
In this paper, we propose the same.  
Discussion
In a symbol with transient period, there are two possible locations for it: the beginning of the symbol or at the end of the symbol. A new FFT window needs to be defined for each of these cases to exclude the transient period from measurement interval. 
Definition of the window for EVM measurement 
[bookmark: _Hlk23927749]It has been proven in LTE that for DFT-spread waveform, the transient period or 20 usec and an additional 5 usec can be removed from the symbol length and EVM can still be computed. In the figures below a new window for computing EVM has been defined based on the location of the transient period (beginning of a symbol or at the end). 
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Figure 1: when the transient period is at the beginning of a symbol
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Figure 2: when the transient period is at the end of a symbol
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Figure 3: existing EVM windows
Based on the current spec for EVM in 38.101, a high and low window as shown in figure 3 are used for EVM evaluation. The low window starts at 25% of CP length and the high window starts at 75% of the CP length. This offset is to make sure that EVM measurements do not get affected by the interference from WOLA from the previous or next symbols. 
For 15 kHz SCS, CP length is 4.7 usec. 
	SCS
	15kHz
	30kHz

	Start of WL (0.25CP)
	1.175
	0.5875

	Start of WH (0.75CP)
	3.525
	1.7625



In the above table, the start of the low and high windows in usec from the symbol boundary are shown. If a UE declares a capability between 2.35 to 7 usec of transient period capability, and is symmetrically shared across the symbol, then the start of the new window WINnew falls within the low and high windows. For a UE that declares 1 usec, the new window starts significantly ahead of the low window. But capabilities of 2 or 7 usec could be tested though 2 usec capability will include a small portion of WOLA effect from the symbol before. 
For 30 kHz SCS, when a UE declares a capability between 1.2 and 3.5 usec, the new window falls within the existing low and high windows. So, 1 usec and 2 usec capabilities could be tested though 1 usec capability will include a small portion of WOLA effect from the symbol before. A UE declaring 7 usec capability will have a window start outside the low and high measurement windows. 
Proposal: 
Start of WINnew = Symbol boundary + transient period in the symbol
If (Start of WINnew ) is less than (Start of WINH), then 
for both CP-OFDM and DFT-spread waveforms:
Start of WINLnew = max (Start of legacy WINL, Start of WINnew) 
EVM =max(EVM for WINLnew, EVM for WINH)
Else 
Only DFT-spread waveform to be tested and:
Start of WINLnew = Start of WINnew 
EVM = EVM for WINLnew



Observations
1. Using 15 kHz SCS, UEs declaring capabilities of 1, 2, 3 or 6/7 usec can be tested for both CP-OFDM and DFT-spread waveforms. 
2. When a UE does not report a shorter transition period (i.e. transient period is 10 usec) DFT spread waveform will only be tested. 
3. The transient period is a characteristic of HW performance, and it should be the same for both CP-OFDM and DFT-spread waveforms. 
4.  Even if CP-OFDM waveform is not testable for 10 usec of transient period, the measurement from DFT-spread waveform gives a good estimate of the transient period for that UE. 
5. Further, gNB will not stop scheduling a UE with CP-OFDM just because the UE cannot be tested for its transient period. 
Conclusion
In this paper, we propose a solution to measure the EVM to include the symbols with transient period for DFT and CP-OFDM waveforms.
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