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1 Introduction
In the last RAN4 meeting, the impact of AWGN and signal flatness on UE demodulation performance was discussed in [1]. It was agreed in principle that it should be taken into account when the test tolerance was determined in RAN5. In [1], the performance loss in SNR was evaluated through several scenarios for 64QAM modulation. After further discussion, a set of other scenarios are agreed to assess the effect [2]. In this contribution, we provide our simulation results to evaluate the impact on UE demodulation performance due to the AWGN and signal flatness.
2 Simulation setup
In [2], a total of 12 scenarios are proposed which are selected in order to cover different channel bandwidths, modulation orders and propagation channels. The uncertainty parameters for the test equipment under assessment are shown in Table 1 below as proposed in [3].
Table 1: Proposed parameters and uncertainties for Group A tests

	Parameter
	Unit
	Uncertainty

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	dB
	[+/-2]

	[AWGN flatness and signal flatness, max difference between adjacent Resource Blocks]
	dB
	[+/-0.5]

	Signal-to noise ratio variation for any resource block, relative to average over downlink transmission Bandwidth
	dB
	[+/-FFS]


The AWGN and signal flatness are generated by feeding signals through a FIR filter. The properties of FIR filter are as follows. Furthermore, when both AWGN and signal are passed through the filter, it means that both AWGN and signal are fluctuant. When only AWGN or signal is passed through the filter and the other is flat, it means that only AWGN or signal is fluctuant.
Table 2: FIR filter characteristics
	Bandwidth
	Tap configuration [h(0) h(1) h(2) ..]
	Ripple
	Difference

	1.4MHz
	[0.0034 0.0013 0.0663 0.9956 0.0663 0.0013 0.0034]
	2.4dB
	0.59dB

	5MHz
	[0.9753 0 0.2209]
	4.0dB
	0.58dB

	10MHz
	[0.9753 0 0 0 0.2209]
	4.0dB
	0.58dB

	20MHz
	[0.9753 0 0 0 0 0 0 0 0.2209]
	4.0dB
	0.58dB


3 Simulation results
The simulation results can be found in Appendix A. The demodulation performance loss for each scenario is summarized in Table 3 below.
Table 3: Demodulation performance loss
	Scenario
	Description
	Ref. Chan
	Propagation model
	Ant. Corre-lation
	Verification point
	AWGN

ripple
	Signal

ripple
	Perform-ance loss [dB]

	1.4
	1x2 QPSK 1/3 10MHz
	R.2
	HS-train
	Low
	70% tp
	(2.0 dB
	(2.0 dB
	0.5 dB

	1.6
	1x2 16QAM 1/2 10MHz
	R.3
	ETU70
	Low
	30% tp
	(2.0 dB
	(2.0 dB
	0.2 dB

	1.6a
	1x2 16QAM 1/2 10MHz
	R.3
	ETU70
	Low
	30% tp
	(2.0 dB
	flat
	0.2 dB

	1.6b
	1x2 16QAM 1/2 10MHz
	R.3
	ETU70
	Low
	30% tp
	flat
	(2.0 dB
	-0.1 dB

	1.7
	1x2 16QAM 1/2 10MHz
	R.3
	ETU300
	high
	70% tp
	(2.0 dB
	(2.0 dB
	0.2 dB

	2.1
	1x2 QPSK 1/3 1.4MHz
	R.4
	EVA5
	Low
	70% tp
	(2.0 dB
	(2.0 dB
	0 dB

	2.1a
	1x2 QPSK 1/3 1.4MHz
	R.4
	EVA5
	Low
	70% tp
	(2.0 dB
	flat
	0.5 dB

	2.1b
	1x2 QPSK 1/3 1.4MHz
	R.4
	EVA5
	Low
	70% tp
	flat
	(2.0 dB
	-0.5 dB

	2.3
	1x2 64QAM 3/4 5MHz
	R.6
	EVA5
	Low
	70% tp
	(2.0 dB
	(2.0 dB
	0.3 dB

	2.5
	1x2 64QAM 3/4 20MHz
	R.9
	EVA5
	Low
	70% tp
	(2.0 dB
	(2.0 dB
	0.3 dB

	2.5a
	1x2 64QAM 3/4 20MHz
	R.9
	EVA5
	Low
	70% tp
	(2.0 dB
	flat
	0.2dB

	2.5b
	1x2 64QAM 3/4 20MHz
	R.9
	EVA5
	Low
	70% tp
	flat
	(2.0 dB
	0.3 dB


As can be seen, the loss due to noise and signal flatness is less than 0.5dB for all the scenarios which should be considered to find acceptable test tolerance.
Nevertheless, the performance with signal ripple even outperforms that without signal ripple in certain cases. This can be explained that signal flatness to some extent brings frequency-selective gain to the demodulation performance. Therefore, the impact of signal flatness seems to be negligible.
4 Conclusion
In this contribution, the results of demodulation performance loss on the impact of AWGN and signal flatness values are presented. These results could be compared with other companies’ to determine the best balance between test accuracy and UE performance requirement.
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Annex A – Simulation results
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Figure 1 - Scenario 1.4 (QPSK 10 MHz HST)
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Figure 2 - Scenario 1.6 (16QAM 10 MHz ETU70)
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Figure 3 - Scenario 1.7 (16QAM 10MHz ETU300 high)
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Figure 4 - Scenario 2.1 (QPSK 1.4MHz EVA5)
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Figure 5 - Scenario 2.3 (64QAM 5MHz EVA5)
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Figure 6 - Scenario 2.5 (64QAM 20MHz EVA5)











