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1. Introduction

An exclusion period in the EVM measurement interval is allowed for power, modulation, or allocation changes within a transmission to allow for transient behavior to settle.  This exclusion period is evaluated for NR.
2. Discussion

The minimum requirement for EVM is specified to be the RMS average of a basic EVM measurement.  The basic EVM measurement is defined in the time domain over one preamble sequence for PRACH and one slot for PUCCH and PUSCH.  However, this measurement interval is reduced for PUSCH or PUCCH whenever there is a change in power, modulation, or allocation between slots.  For PUSCH, the measurement is reduced by “a time interval equal to the sum of 5us and the applicable exclusion period defined in subclause 6.3.X” as currently written in TS 38.101-1 v1.0.0.  The exclusion periods in subclauses 6.3.X have not been fully defined yet, however, they are generally defined to be 10s, shortened from the 20s exclusion period allowed for the same timing scenario in LTE.  
The shortening of EVM measurement defined as “5s + exclusion period” was inherited from WCDMA specifications.  In TS 25.101, it is written
The measurement interval is one timeslot except when the mean power between slots is expected to change whereupon the measurement interval is reduced by 25 μs at each end of the slot. For the PRACH preamble the measurement interval is 4096 chips less 25 μs at each end of the burst (3904 chips).
So that the measurement omits 25 s adjacent to a power change.  In the LTE specifications, the 25 s was represented as 5s + exclusion period since the exclusion period for LTE is generally 20 s.  Since the exclusion periods of NR have been shortened from 20 s to 10 s, reusing the same specification from LTE of 5 s + exclusion period implies that the total exclusion in EVM is reduced from 25 s to 15 s from LTE to NR.  
While it has been justified and agreed that the exclusion time for NR should be shortened to 10 s, this was relevant to ON/OFF time masks which relate to output power stability.  On the other hand, EVM relates to the fidelity of the transmitted waveform and may therefore require more settling time than output power.  Moreover, since higher order modulations with correspondingly smaller EVM values are becoming more prevalent to improve spectral efficiency, it becomes more challenging to meet for example 3.5% EVM with a short settling time.  Lastly, since NR introduces higher SCS and lower latency, the slot duration becomes shorter so that the mean time between power changes decreases or correspondingly, the number of potential power changes and therefore exclusion periods increases for a fixed EVM averaging interval of 10 sub-frames.  
The above observations suggest that following the LTE specification of 5 s + exclusion period effectively shortens the allowed time for settling due to a Tx power change.  At the same time, it is expected that the fidelity of the transmission is increasing in order to enable higher order modulations such as 256 QAM while NR also introduces mechanisms to support wider bandwidths and reduce latency thereby resulting in effectively shorter averaging periods for the EVM measurement.  These objectives are contradictory and it is arguable that the NR UE should be allowed longer EVM exclusion periods.  Nonetheless, it is proposed to retain the original formulation of EVM exclusion period as defined in the WCDMA as an absolute time of 25 s, rather than the LTE formulation of EVM as a time relative to ON/OFF exclusion period.

Proposal 1:  In the case of PUSCH transmission, the measurement interval is reduced by 25 s, adjacent to the boundary where the power change is expected to occur.
Proposal 2:  The same EVM exclusion period applies for both FR1 and FR2.  The trigger event and the location of the exclusion for FR2 may require additional consideration.
3. Conclusion

An exclusion period for the EVM measurement interval is allowed when there is a power, modulation, or allocation change at the slot boundary.  This exclusion period is needed due to the potential disruption to the transmitted waveform as a result of such a change and the resulting settling period before EVM can be re-established.  The exclusion period was originally defined in WCDMA specifications as an absolute time, but was revised in LTE specifications to be the equivalent time but written as a relative value compared to the ON/OFF transient time.  For NR, the ON/OFF transient time has been shortened such that following the same formulation as LTE would result in a shortened exclusion period for EVM.  At the same time, NR introduces more demanding EVM requirements for higher order modulations as well as effectively shorter averaging of EVM for higher SCS.  Despite this, we propose to retain the same absolute value of EVM exclusion period in NR as for WCDMA and LTE at 25 s.
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