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1.	Introduction
FR2 MU for low PSD test cases(OFF power, Rx spurious, etc…) are analysed in [1] and [2]. 
The treatment of low PSD test cases was discussed in [2]. There were two options for the treatment.
Option 1) Apply the relaxation (increase the requirement) for the core requirement so that SNR becomes 10dB. MU is defined assuming 10dB SNR.
Option 2) Not applying the relaxation for the core requirement, and MU is defined with the low SNR as is.
It is stated in the meeting, the group’s view was oriented to Option 2 while some other companies preferred Option 1. 
Though this was not mentioned in RAN5 NR AdHoc#3 meeting, we need to note that Option 2 needs special consideration for TT discussion. In this paper, we give some analysis for the relation between MU and TT for low SNR test cases, and finally propose Option 1 to be adopted.
2.	Discussion
It is observed that for low PSD test cases, especially off power and RX spurious, the SNR can be much lower than 0dB, and then the MU will become much large value compared to the TCs with enough SNR. Seeing the estimated SNR for low PSD test cases in [2], some test cases even have lower than -20dB SNR.
In [1] and also the agreed CR in TR38.903[3], the impact from the SNR is treated as a systematic error. The MU factor for SNR is calculated from . Physical meaning of this equation is that the measured power is increased by  [dB] (bias) due to the presence of the noise. This is different from the normal MU factor which does not have bias effect but expand the variance of the measured result.
Observation 1 : Impact from SNR to the total MU works as a bias (so called systematic error) rather than a factor expanding the variance(so called random error) 
RAN5’s TT discussion is based on the misjudgment rate(false fail / false pass) of the borderline UE [3][4], and the discussion is assuming the MU does not have any bias, i.e. the probability distribution of the MU is symmetric (+/- XdB). Hence, even if option 2 is adopted, we need special consideration when to discuss the test tolerance which is based on misjudgment rate.
Observation 2: Even if option 2 is adopted, we still need to distinguish the MU components of SNR(bias) from others for TT discussion which is based on the misjudgment rate of borderline UEs.
As the measurement errors are subject to probability distribution, we can think about the probability distribution with bias from the noise when it comes to the TT discussion. The figure below shows the biased probability distribution of the measurement error for   = 6dB.  (NOTE : Probability distribution function is shown in Annex A)
 [image: ]Asymptotic to noise power as SNR decreases

Figure 1 Probability distribution of MU with bias from the noise
One method to discuss the TT is using the probability distribution above as is. As we see in figure 1, the measured power will be asymptotic to the noise level as SNR becomes smaller. For the SNR like -20dB, the measurement power is just a noise power. Hence, for very low SNR region, it is apparent reasonable TT discussion will be not possible anymore.
Also, another thing to be considered is the slight difference of actual SNR from each TE implantation. Considering the fact that for low SNR region, the error distribution is very sensitive to SNR, and that each TE implementation could give the slight different SNR range depending on the design (e.g. target QZ size …) , applied test method etc, using the MU including the impact from very low SNR as is for TT discussion does not make sense actually.
Observation 3)  Using the MU including the impact from very low SNR as is for TT discussion does not make sense
Considering above situation, it is reasonable finally to adopt the option 1, i.e. relax the requirement (increase the test limit) fixed amount so that influence from SNR becomes small, and then to think about another TT if needed. 
If we can assume enough SNR, then the slight difference of the SNR would not give much impact for the misjudgment rate then TT discussion can be done with more reliability. For the concrete threshold SNR, it could be up to decision of whole industries. Too low threshold would give problem as described above, too high threshold would give too much relaxation (too many TCs will be relaxed). We think around 10dB SNR (gives 0.4dB increase of power for 50%-tile) would be a practically reasonable level to be adopted considering the tradeoffs.
Proposal 1) For the test cases for which SNR is less than 10dB, relax the core requirement (note: no change in 38.101-2/3, but in 38.521-2/3) so that SNR becomes 10dB, and define MU with SNR=10dB.
 In the current TR 38.903, the  is treated as if it expands the MU for both side i.e. ± ( + MUother) dB, where MUother is the MU with 1.96 from other than SNR. As seen in Figure 1, this calculation is kind of approximation which can be valid for moderate SNR level. If SNR around 10dB can be assumed, we can still use this formula.
Proposal 2) Impact from SNR is added as systematic error and accounted to total MU with  ± ( + MUother) 
Note that the SNR estimation for priority 1 and 2 Tx TCs is given in [5] in this meeting. 

3.	Conclusion
In this paper, some consideration for the relation between MU and TT is provided and following observations and proposals are made.
Observation 1 :	 Impact from SNR to the total MU works as a bias (so called systematic error) rather than a factor expanding the variance(so called random error) 
Observation 2: Even if option 2 is adopted, we still need to distinguish the MU components of SNR(bias) from others for TT discussion which is based on the misjudgment rate for borderline UEs.
Observation 3)  Using the MU including the impact from low SNR as it is for TT discussion does not make sense
Proposal 1) For the test cases for which SNR is less than 10dB, relax the core requirement (note: no change in 38.101-2/3, but in 38.521-2/3) so that SNR becomes 10dB, and define MU with SNR=10dB.
Proposal 2) Impact from SNR is added as systematic error and accounted to total MU with  ± ( + MUother) 
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Annex A : Probability distribution of the measurement result under the existence of noise
The uncertainty in dB domain is denoted as probability variable, and is subject to normal distribution of . In the context of MU discussion,  is a signal level(test requirement) and  corresponds to the MU with 95% confidence level excluding the influence of SNR. We need to find the probability distribution function of  ,where . We here assuming noise is 100% uncorrelated with the signal and are retrieved from enough mean time. According to the theorem from the function of random variables, if  is a contiguous monotonic (increase or decrease) function, the probability distribution of  can be derived from :

And then we obtain

For reference, probability distribution for the case =6.0, and 2.5, 50. 75%-tile values are shown in Figure A-1 and A-3.
[image: ]
Figure A-1 Probability distribution of MU with bias from the noise (=6.0)

[image: ]
Figure A-2 2.5, 50, 7.5%-tile value of measurement error (=6.0)
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