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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Continuing the discussions on the measurements of EVM for symbols with transient period during the recent RAN5 meetings [1-4], this paper clarifies the assumptions on power levels relevant for the MU assessment considering the impacts of UE aggregate and relative power tolerances.
Discussion
In alignment with prior discussions, the targeting UE power level is set at 11.5 dBm for the slots with high number of RBs. For the band-independent measurement purposes, allocation is changed from 24 RBs to 1 RB, applicable to CBWs from 5 MHz to 100 MHz and SCS of 15 kHz and 30 kHz. We also consider a step size of 20 dB, i.e., allocation change from 100 RBs to 1 RB.
RB change from 24 RBs to 1 RB
We focus first the analysis on a RB change of 13.8 dB based on a RB change from 24 RBs to 1 RB.
We note that for an ideal UE which has no power tolerances due to relative nor aggregate power tolerance the power spectral density is constant and the same for slots for 1 RB and 24 RBs allocations. Therefore, the measurement uncertainty for the 1 RB and 24 RBs slot is identical provided there are no contributions by non-linearities.
Observation 1: For an ideal UE with a zero relative and aggregate power tolerances, the power spectral density (PSD) and, thus, the EVM MU will remain the same for slots with 1 RB and 24 RBs despite the UE output power changes by a power step of 13.8 dB.
However, for a real UE the output power is allowed to fluctuate due to aggregate and relative power tolerance.
Observation 2: For a real UE, the output power is allowed to fluctuate due to aggregate power tolerance and relative power tolerance.
[bookmark: _GoBack]For the measurement of EVM with transient symbols a considerable number of slots is to be measured and it is not realistic that an UE keeps it output power constant. For this situation the minimum conformance requirement of aggregated power tolerance applies allowing the UE to change its output power in the range of up to ±3.5 dB within 21 ms. Theoretically, the UE is allowed to deviate its output power by ±3.5 dB every 21 ms and could do so monotonically resulting in unrealistic large deviations. In a similar way the UE could also drift due to the alternating up/down power steps due to relative power tolerance, in the worst case, monotonically. However, we consider this scenario also as unrealistic. For practical reasons, we consider the aggregate and relative power tolerance only once although the measurement will cover several power steps and will exceed a duration of 21ms. A possible increase of 3.5 dB due to aggregate power tolerance of UE output power has to be considered in the sensitivity setting of the measurement device in order to avoid overloading, since the latter will increase the EVM MU due to non-linearities.
It has been agreed previously to apply the power window method with setting the UE power below a requirement. Thus, the power at the test system will initially be inside the power control window and range from 7 dBm to 9.7 dBm. However due to aggregate power tolerance the UE output power can fluctuate by ±3.5 dBm. In the worst case the high power level can be 13.2 dBm which has to be considered in setting the sensitivity of the measurement device. 
Proposal 1: Assess the MU considering a higher worst case power level for slots with  the larger RB allocation of 13.2 dBm at the test equipment. 
This is equivalent to a PSD of -0.6 dBm per RB for the slot with 24 RBs.
The lower worst case for the PSD in the 1 RB slot is calculated as PSD for the lower limit of the power control window - aggregate power tolerance - relative power tolerance = 
-6.8 dBm/RB  -3.5 dB - 4 dB = -14.3 dBm/RB. 
Proposal 2: Assume a worst case PSD of -14.3 dBm/RB for the assessment of the MU for a power step size of 13.8 dB (from 24 RBs to 1 RB).
RB change from 100 RBs to 1 RB
For a power step of 20 dB, the allocation of the RB slot with the higher allocation is 100 RBs. This results in a PSD of -13 dBm/RB. For a power step size of 20 dB, the relative power tolerance is 5 dB, i.e., 1 dB higher than for a power step size of 13.8 dB.
The lower worst case for the PSD in the 1 RB slot is calculated as PSD for the lower limit of the power control window - aggregate power tolerance - relative power tolerance = 
-13 dBm/RB  -3.5 dB - 5 dB = -21.5 dBm/RB. 
Proposal 3: Assume a worst case PSD of -21.5 dBm/RB for the assessment of the MU for a power step size of 20 dB (from 100 RBs to 1 RB).
In order to consider these impacts in the MU analysis, we propose to agree on the assumptions of UE power level range first before assessing the MU of the EVM measurement.
Proposal 4: Agree on the assumptions of UE power levels before assessing the MU of the EVM measurement.
	Conclusion
The following observations and proposal have been made in this contribution:
Observation 1: For an ideal UE with a zero relative and aggregate power tolerances, the power spectral density (PSD) and, thus, the EVM MU will remain the same for slots with 1 RB and 24 RBs despite the UE output power changes by a power step of 13.8 dB.
Observation 2: For a real UE, the output power is allowed to fluctuate due to aggregate power tolerance and relative power tolerance.
Proposal 1: Assess the MU considering a higher worst case power level for slots with the larger RB allocation of 13.2 dBm at the test equipment. 
Proposal 2: Assume a worst case PSD of -14.3 dBm/RB for the assessment of the MU for a power step size of 13.8 dB (from 24 RBs to 1 RB).
Proposal 3: Assume a worst case PSD of -21.5 dBm/RB for the assessment of the MU for a power step size of 20 dB (from 100 RBs to 1 RB).
Proposal 4: Agree on the assumptions of UE power levels before assessing the MU of the EVM measurement.
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