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1. Introduction
During previous meeting discussions about how to test EVM including symbols with transient period continued in [1] and [2]. From [1], proposals 1, 2 and 3 were endorsed about not to test UE power higher than 11.5dBm and to use TPC power control window to fix UE higher target power.
However, there was no consensus about the RB reallocation power step change due to differences in resulting MTSU and TT required in [1] and [2].
In addition, during that meeting, RAN4 sent LS [3] to RAN5 doing some clarifications and informing that a RMC will be defined in RAN4 specifically for this test.
Offline discussions have continued and concluded that certain assumptions made in [1] and [2] were not correct or incomplete.
 This contribution captures the new assumptions made during offline discussions, recalculates the MU and TT made in [1] based on them and makes further considerations from information in [2] and [3] in order to progress and close a decision about the power step to test.
2. [bookmark: _Ref31104997]Discussion
2.1 [bookmark: _Ref149234272]New assumptions
2.1.1 Noise Floor
Analysis made in [1] and reused in [2] assumed that noise floor is constant disregarding the signal power level so the lower the power level the lower the available SNR. However, according to annex E in [5], EVM is measured in the frequency domain only in the used PRBs. Considering that wanted signal power step is made using a PRB reallocation, all that means that in ideal conditions the available SNR will not depend on the the PRB allocation because noise in the unused PRBs will not be counted.
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Figure 2.1.1-1. EVM measurement points (figure E.2.5-1 in [5])
[bookmark: _Ref139532927]Observation 1. EVM is measured in the frequency domain considering only the used PRBs.
[bookmark: _Ref149224572][bookmark: _Ref149233651]Observation 2. In ideal conditions, for a given test system configuration, the number of PRBs will not affect the available SNR to consider for the EVM measurement.

2.1.2 Actual power step size
Ideal conditions in Observation 2 actually refer to the case of an ideal UE applying a perfect power change. However, as captured in Table 6.3.4.3.3-1: Relative Power Tolerance in [5], for an ideal PRB power step of 14dB the UE is entitled to apply a tolerance of +/-4dB while for an ideal PRB power step of 14dB the UE is entitled to apply a tolerance of +/-5dB. 
	Power step P (Up or down) 
 (dB)
	All combinations of PUSCH and PUCCH transitions (dB)
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames (dB)
	PRACH (dB)

	.ΔP < 2
	± 2.0 (NOTE)
	± 2.5
	± 2.0

	2 ≤ ΔP < 3
	± 2.5
	± 3.5
	± 2.5

	3 ≤ ΔP < 4
	± 3.0
	± 4.5
	± 3.0

	4 ≤ ΔP ≤ 10
	± 3.5
	± 5.5
	± 3.5

	10 ≤ ΔP < 15
	± 4.0
	± 7.0
	± 4.0

	15 ≤ ΔP
	± 5.0
	± 8.0
	± 5.0

	NOTE:	For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, DwPTS fields or Guard Periods: for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ± 0.7 dB.



Table 2.1.2-1. Relative Power Tolerance (Table 6.3.4.3.3-1 in [5])

[bookmark: _Ref149233657]Observation 3. In case of a power step of 14dB, the allowed power tolerance to the power step is ± 4.0dB.
[bookmark: _Ref149233662]Observation 4. In case of a power step of 20dB, the allowed power tolerance to the power step is ± 5.0dB.

UE power level before the PRB reallocation is controlled using a TPC power control window as agreed in [1]. The size of that power control window is 4.5dB. Considering constant PSD for the wanted signal for a given PRB allocation, for each PRB, the power different versus the higher expected PRB power can be up to:
Power window size per PRB = Power control window size + Power step tolerance.
That is a variation of 4.5+4 = 8.5dB per PRB versus the highest expected input power configured in the test system in case of an ideal PRB power step of 14dB and a variation of 4.5+5 = 9.5dB in case of an ideal PRB power step of 20dB.

2.2 MU and TT
Under the assumption that test system expected input power is fixed to the highest power to ensure test system will not saturate its input when measuring EVM over a symbol affected by the transient period and taking into account the new considerations captured in section 2.1, Keysight supported MU and required TT depending on the PRB power step size have been recalculated and presented in the following table.
	Modulation
	Target Total Power Step
	Largest Power variation per PRB
	MTSU
	TT

	64QAM/256QAM
	14dB
	8.5dB
	1.75%
	0%

	64QAM/256QAM
	20dB
	9.5dB
	1.8%
	0%


Table 2.1-1. Keysight proposed MTSU and TT depending on the PRB power step size and the modulation.
2.3 Testing time and RMC
The RMC that RAN4 has defined for this test, as captured in [3], implies that there are only 2 UL slots per 5ms pattern, what implies that only 1 power step change can be tested every 5ms.
[bookmark: _Ref147753869]Observation 5. According to the RMC that RAN4 has defined for this test, only 1 power step change can be tested every 5ms.
The working assumption made in [1] about fixing the test equipment expected input power to the higher value to avoid saturation has the additional benefit of reducing testing time because it allows testing symbols before and after the power step right in the same acquisition.
[bookmark: _Ref147753878]Observation 6. Fixing the test equipment expected input power to the higher value to avoid saturation has the additional benefit of reducing testing time because it allows testing symbols before and after the power step right in the same acquisition.

2.4 BW, SCS and band independency testing
As captured in [4] two meetings ago, 20dB PRB power step change is not possible for all the BWs and SCS and hence for all the bands. Such a power step is only possible for BW equal or greater than 20MHz for 15kHz SCS or 40MHz for 30kHz SCS. 
As it can be seen in TS 38.101-1 [5], section 5.3.5, there is a relevant number of bands where the highest BW is smaller than those mentioned above and that situation is even worse for the earliest UE releases.
Considering that the test case only applies for CP-OFDM and that that only 15kHz and 30kHz need to be tested according to the minimum requirements, the only PRB power step that is available in all the cases is 14dB (13.80dB applying a 24:1 PRB change).
[bookmark: _Ref147753891]Observation 7. The only way to make the test case independent of the band, the BW and the SCS is to test 14dB PRB power step change (13.80dB applying a 24:1 PRB change).


3. Conclusion
The following observations has been made in this contribution. 
Observation 1. EVM is measured in the frequency domain considering only the used PRBs.Observation 1. EVM is measured in the frequency domain considering only the used PRBs.
Observation 2. In ideal conditions, for a given test system configuration, the number of PRBs will not affect the available SNR to consider for the EVM measurement.
Observation 3. In case of a power step of 14dB, the allowed power tolerance to the power step is ± 4.0dB.
Observation 4. In case of a power step of 20dB, the allowed power tolerance to the power step is ± 5.0dB.
Observation 5. According to the RMC that RAN4 has defined for this test, only 1 power step change can be tested every 5ms.
Observation 6. Fixing the test equipment expected input power to the higher value to avoid saturation has the additional benefit of reducing testing time because it allows testing symbols before and after the power step right in the same acquisition.
Observation 7. The only way to make the test case independent of the band, the BW and the SCS is to test 14dB PRB power step change (13.80dB applying a 24:1 PRB change).

As a consequence, the following proposals are made:
Proposal 1. to test only 14dB PRB power step change (applying a 24:1 PRB reallocation change) in order to make the test independent of the band, the BW and the SCS.
[bookmark: _Ref139532989]Proposal 2. For a 14dB PRB power step change, assume MTSU of 1.75% and a corresponding TT of 0% for both 64QAM and 256QAM, up to 100MHz BW and 6GHz frequency range.
Proposal 3. As usual way forward, agree on the highest MTSU and TT proposed by the different TEVs for the agreed power step change to test.
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