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1. Introduction
This paper provides our view on the upper limit of testable SNR for FR2 demod/perf test cases. More specifically, we provide our view on the typical test system parameter and Total CREST and Tx EVM degradation as per the AP#89e.23(updated in RAN5#90). 
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	Qualcomm, Anritsu, Keysight, E///, R&S
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2. [bookmark: p2]Discussion
2.1 On the achievable DL power at centre of QZ
We show our estimated achievable DL power at center of QZ. We re-assess the achievable DL power considering the scalability for more complicated test scenario e.g. higher test frequencies than FR2a/b range etc… 
It was discussed in the last meeting that the testable SNR range is assessed per-band basis, we are OK with that approach if it is useful to expand the test coverage. Assuming such approach, we provide our estimated achievable power at center of QZ at 1dB CW compression point.
Table 1 Estimated achievable DL Power at center of QZ
	　
	n258 mid
	n257 mid
n261 mid
	n260 mid
	n259 mid

	　Frequency[GHz]
	25.875 GHz
	28/27.925 GHz
	38.5 GHz
	41.5 GHz

	Power at center of QZ at 1dB CW compression point
	-32.8
	-32.8
	-35.5
	-36.2


Note that we show only the final value, we are still thinking that there is a benefit to assume the test system typical parameters in RAN5 for transparency and having better basis for the discussion among TEVs.
Proposal 1 : Adopt the values in Table 1 for deriving the working assumption of testable SNR upper limit.
2.2 On the total CREST margin and Tx EVM degradation
It was commented in the last meeting that what is the TxEVM degradation when non-ideal CREST applied and with faded signal. It is not easy to answer this question. We firstly need to mention that the TxEVM is only guaranteed for the static propagation condition. It is not likely that TE guarantee the TxEVM for fading condition. 
Observation 1 : Tx EVM is only guaranteed by SS for static condition and is not guaranteed in fading condition.
From RAN4, 13dB CREST margin was used as a typical value applied in test system. From our perspective 13dB CRESET margin is reasonable for guaranteeing the 6% Tx EVM requirement. For less Tx EVM requirement like 3% (e.g. 256QAM), we may need some more marring than 13dB.
Observation 2 : 13dB CRESET margin of OFDM signal in static condition for guaranteeing 6% EVM requirement is reasonable for up to FR2c.
Crest factor due to fading needs to be decided considering the tradeoff with the probability of worse DL signal quality (saturation/clipping, thus worse Tx EVM), which is not easy to be quantified. We however can give some analysis based on the some calculations. Figure 1 shows the probability distribution of instant power(per sample) and OFDM symbol power of 100MHz BW OFDM signal with TDLA30 fading. The global mean power is 0dB.
[image: ]
Figure 1 CCDF of normalized power for TDLA30
Figure 2 shows the degradation of Tx EVM when the signal is hard clipped at certain margin above average power. The detailed derivation is provided in Annex. It assumes that the clipped power(reduced power from the wanted signal) all works as a gaussian noise in frequency region(worst case assumption). We put stress on here that Figure 1 is the delta degradation of Tx EVM due to clipping and is not a total TxEVM.  There are some other factors which worsen the Tx EVM, and total Tx EVM is guaranteed considering all such aspects and in static condition.
[image: ]
In the previous meeting, the working assumption of 17.71dB total CREST factor margin of OFDM and fading signal was endorsed[2].  It was just based on the CCDF of the actual faded signal(P ~ 1e-7 was adopted). From the Fig 1 and Fig 2, following estimation of EVM degradation can be made for 17.71dB CRESET factor margin case.
	P0 (Symbol power) [dB]
	Probability[P>P0]
	Margin for OFDM signal wave form.
	Additional Tx EVM degradation

	+2.5
	~10%
	15.21
	<0.1%

	+5.0
	~1%
	12.71
	~0.6%

	+6.5
	~0.1%
	11.21
	~2.3%


It depends on whether the above is OK from UEV/ChipV perspective, but with our view, 17.71dB seems to be a borderline value which can be applied for the conformance test based on that 30% or 70% of error-free T-put is a requirement for PDSCH demod test where SNR is high and testability issue exists.  However, if we consider to reduce further by e.g. 1dB, then we start to touch the “steep part” of the EVM degradation curve in Fig 2, then we think the impact for the test result will become non-ignorable immediately.
Observation 3 : Total CREST of 17.71dB seems to be reasonable for balancing the test coverage(testability issue) and impact for the test result. Further reduction of total CREST may lead to unignorable impact to the test result.

3. Conclusion
Proposal 1 : Adopt the values in Table 1 for deriving the working assumption of testable SNR upper limit.
Observation 1 : Tx EVM is only guaranteed by SS for static condition and is not guaranteed in fading condition.
Observation 2 : 13dB CRESET margin of OFDM signal in static condition for guaranteeing 6% EVM requirement is reasonable for up to FR2c.
Observation 3 : Total CREST of 17.71dB seems to be reasonable for balancing the test coverage(testability issue) and impact for the test result. Further reduction of total CREST may lead to unignorable impact to the test result.
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Annex : Tx EVM estimation when signal is saturated
The distribution of time domain OFDM signal with enough sub-carriers and random payload will follows the normal distribution. Hence, the power with and without hard clipping can be written as below.




Here the amplitude level of clipping is . . 
EVM degradation is estimated assuming the reduced power due to clipping （）all works as noise for wanted signal. 
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