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1 Introduction
WF [1] was approved in RAN4#92bis meeting, it is focused on the testability study. However, in our understanding, testability is only the necessary condition on introducing this UE capability but not the sufficient condition. The sufficient condition would be that gNB can utilize this measured capability to get the benefit which most companies want to reach.
This paper provides analysis on several aspects on power change and the transient period testability. 
2 Discussion
2.1 Maximum power change range in NR
In[2][3], measurement results on the EVM for power change were provided, we copy the power change parameters as below, and it is declared in the contributions that power change completes within 2us:

	Band
	Frequency
	Start Power
	End Power

	
	
	Power level
	APT
	PA gain state
	Power Level
	APT Voltage
	PA gain state

	B5
	836.5 MHz
	-16 dBm
	0.7V
	LPM
	22 dBm
	2.9V
	HPM

	B1
	1950
	-16 dBm
	0.68V
	LPM
	22 dBm
	3.1 V
	HPM

	B41
	2593
	-15 dBm
	0.51V
	LPM
	23 dBm
	3.2V
	HPM

	B42
	3500
	-16 dBm
	0.8 V
	LPM
	21 dBm
	3.1V
	HPM


As shown in the above table, the maximum power change range would be 23-(-15)dB=38dB.
In TS 38.213 and TS 38.331, we can see that PUSCH and PUCCH power are configured separately by cell specific P0 and UE specific P0. The configure range for cell specific P0 is {-202, 24}dBm, while the UE specific P0 is {-16, 15}dBm. We copy PUSCH and PUCCH power control equation as below:
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· PUCCH
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Considering the worst case, RB numbers for PUSCH and PUCCH are 1RB and 273RB respectively, and the P0_nominal+P0_UE difference is 31dB, there would be up to 55dB power change range. The example 38dB in [1] is far from this worst case. It is worth noting that the transient period capability shall be based on the worst case which could happen in the real network.
Observation 1: transient period capability shall be based on the worst case which could happen in the real network.

Observation2: the worst case for the on-on power change in FR1 is up to 55dB.

Proposal 1: RAN4 agrees to evaluate the transient period based on the worst case on power change range which could happen in the real network. 

Proposal 2: Companies shall make consensus on the worst case for power change range for NR FR1 before the discussion on testability and capability.
2.2 Testability problems
2.2.1 Whether RMS EVM over 10 subframes with exclusion window can reflects the real transient period(for both DFT and CP)
In the WF[1], RMS EVM over 10 subframes is proposed to use for transient period evaluation. Then it would be the case that transient period is within 1 symbol and the test will exclude the time window UE declares, then calculate EVM on the rest symbols. The case can be seen in Fig 1.

[image: image17]
Fig 1. RMS EVM over 10 subframes with exclusion window

It is obviously cannot reflect the real transient period happened in the first symbol, because the rest 139 symbols is enough to smooth the EVM deteriorate part. If the average results show 0us exclusion window already fulfil the EVM RF requirement, how could we judge the transient period of the UE, and we doubt whether gNB can utilize the transient period verification result to get the benefit they expects.

Observation 3: the RMS EVM over 10 subframes with exclusion window cannot reflects the real transient period.
2.2.2 CP-OFDM problem

We provide our view on CP-OFDM measurement for several meetings that it cannot exclude FFT window since CP-OFDM is directly mapping to subcarrier on frequency domain, removing any exclusion window in time domain will destroy the data on each RE. In [2], companies provide the view that if transient<CP, then FFT window exclusion is applicable. In fact, for CP-OFDM even transient period<CP and the exclusion window is less than CP it will cause impact on the EVM measurement result, the impact is not only for the first symbol but all the symbols in the slot. In RAN5 RMS EVM test for power change, the TE will remove the EVM window for each symbol as the first step, then the TE will do equalization for each slot. The EVM test points can be seen in Fig 2. It can be clearly seen that CP-OFDM don’t have IDFT, it cannot exclude window after IDFT like DFT-s-OFDM, it only can exclude time window before FFT where TE usually remove EVM window here.
[image: image18.png]DFT

Test equipment
P

CP-OFDM.
PUSCH,
PUCCHmd
DMESe

FFT

Chamnel

DFT-s-0FDM
PUSCHY

CP-OFDM
USCH, PUCCH|
nd DMERSC

Figure F.1-1: EVM measurement points.





Fig 2. EVM measurement points
Since the EVM window for NR is specified as about 1.69us for EVM_L, it means generally the exclusion window would be larger than EVM_L. Assume UE declares 5us transient period, then apart from 1.69us, 3.31us FFT window need to be excluded. This additional exclusion on FFT window will have big impact on the EVM on the first symbol. This exclusion results will be delivered into the next equalization step which will have the impact on the other symbols within this slot. According to the simulation results, we can see that the additional exclusion will have big impact on the constellation graph. The impact can be seen in Fig 3(64QAM):
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Fig 3. EVM impact with additional exclusion window for CP-OFDM

Observation 4: For CP-OFDM, FFT window exclusion will have big impact on the EVM measurement result on the first symbol within the slot, the impact can be delivered to the other symbols.
Observation 5: The current test procedure for EVM with power change is not applied for CP-OFDM regardless of whether it is less than CP length.
2.2.3 The risk on testing transient period>CP
In the last meeting, there is a discussion on how to test transient period>CP especially for CP-OFDM. The potential solution provided by some companies is to test half of the transient period(the leading case: first symbol) when it is place on the slot boundary. Assuming the transient period is placed symmetrically strictly, the real transient period can be considered within 2*measurement result. It can be seen in Fig 4:
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Fig 4. Potential solution on testing transient period > CP

This solution is based on the assumption that the UE is strictly place the transient period symmetrically for its worst case, then it can be considered that this solution can cover all other cases, e.g. UE behave better than the declared value, it definitely within the range. But the problem is that nobody define test case for the assumption. For example, if UE declares its transient period as 2us, and its real transient period ability is 8us, the UE could always place 2us on the leading part and place 6us on the lagging part. Such UE can easily pass the test using this solution. It can be seen in Fig 5.
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Fig 5. Such UE is verified as 2us transient period UE
Unfortunately, larger transient period on the lagging part will have big impact on gNB demodulation, since the gNB can do nothing for this data part especially for CP-OFDM.
Observation 6: There is risk on testing transient period>CP since the assumption on strictly symmetrically position cannot be ensured.

Observation 7: Transient period have big problems on testability and the RMS EVM measurement solution cannot reflects the real transient period. Both necessary and sufficient conditions for introducing transient period capability cannot be fulfilled.
3 Conclusion

In this contribution we discussed on the open issues on transient period, according to the analysis, we have the following proposals:
Observation 1: transient period capability shall be based on the worst case which could happen in the real network.

Observation2: the worst case for the on-on power change in FR1 is up to 55dB.

Proposal 1: RAN4 agrees to evaluate the transient period based on the worst case on power change range which could happen in the real network. 

Proposal 2: Companies shall make consensus on the worst case for power change range for NR FR1 before the discussion on testability and capability.

Observation 3: the RMS EVM over 10 subframes with exclusion window cannot reflects the real transient period.
Observation 4: For CP-OFDM, FFT window exclusion will have big impact on the EVM measurement result on each symbol within the slot.

Observation 5: The current test procedure for EVM with power change is not applied for CP-OFDM regardless of whether it is less than CP length.
Observation 6: There is risk on testing transient period>CP since the assumption on strictly symmetrically position cannot be ensured.

Observation 7: Transient period have big problems on testability and the RMS EVM measurement solution cannot reflects the real transient period. Both necessary and sufficient conditions for introducing transient period capability cannot be fulfilled.
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