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1.	Introduction
It have been proposed to treat impact from noise as the systematic error term, it has not been agreed yet. In this paper, we propose further justification for that considering the comments from group in RAN5#81.
2.	Discussion
As discussed in [6], the impact from noise works as bias. One comment from the group was it cannot be the 100% pure-bias because the noise has fluctuation. As the analysis in [6] is based on infinite mean time, it is true some variation of measured power exists if finite mean time is assumed.
For the bandlimited AWGN or OFDM-based signal where the signal is regarded as noise-like(i.e. sum of randomly modulated(from random data) sub-carriers), the variation of mean power is decreased by  where N is number of samples. Also, it is considered that the N samples are independent for the samples with 1/BW interval in time domain. Therefore, the variation of mean power can be estimated with following equation for  sigma.

Table 1 is the variance for mean power calculated from above equation for various pair of BW and mean time.
Table 1 Variance of mean power (1 sigma)
	　
	BW[MHz]

	
	0.18
	1
	5
	10
	20
	40
	80
	100
	200
	400

	Mean Time
[ms]
	10
	0.1012
	0.0432
	0.0194
	0.0137
	0.0097
	0.0069
	0.0049
	0.0043
	0.0031
	0.0022

	
	1
	0.3122
	0.1352
	0.0610
	0.0432
	0.0306
	0.0217
	0.0153
	0.0137
	0.0097
	0.0069

	
	0.5
	-
	0.1900
	0.0860
	0.0610
	0.0432
	0.0306
	0.0217
	0.0194
	0.0137
	0.0097

	
	0.25
	-
	0.2663
	0.1211
	0.0860
	0.0610
	0.0432
	0.0306
	0.0274
	0.0194
	0.0137

	
	0.125
	-
	0.3720
	0.1703
	0.1211
	0.0860
	0.0610
	0.0432
	0.0387
	0.0274
	0.0194


We need to emphasis that above variance is defined around the mean power of the noise. Hence, the MU needs to take into account both bias and variance.
Observation 1) Impact from noise comprises of bias and variance. 
In case of measurement of signal under the presence of noise, the distribution of power can be mathematically represented as written in Annex A. 2.5%-tile, 50%-tile and 97.5%-tile values of measured power error are shown in Figure 1 in case of MU other than impact from noise is 6dB(1.96sigma). Solid line represents the values =0.5dB(as worst case assumption) and dotted line represents the values for  =0.0dB (Ideally infinite mean time).
[image: ]
Figure 1 2.5, 50 and 97.5%-tile values of measured power error under the presence of noise
(Assuming MU=6dB 1.96sigma) 
As intuitively understandable, the impact from the variance of noise power due to finite mean time is not so dominant compared to impact from bias.
Observation 2) Variance of the power level due to finite mean time of noise is not significant compared to the bias from noise even with the worst case assumption (180kHz MBW, 1 subframe mean time), hence ignorable. 
The bias from noise is not variance. Then it should not be 1.96 times in the expanded MU. Hence, it is reasonable to add this term to the expanded MU.
Proposal 1) Bias of measured power due to noise is added as systematic error and accounted to total MU with  ± ( + MUother), where  .

3.	Conclusion
Observation 1) Impact from noise comprises of bias and variance. 
Observation 2) Variation of the power level due to finite mean time of noise is not significant compared to the bias from noise even with the worst case assumption (180kHz BW, mean time 1ms), hence ignorable.
Proposal 1) Bias of measured power due to noise is added as systematic error and accounted to total MU with  ± ( + MUother), where  .
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[bookmark: _GoBack]Annex A : Probability distribution of the measurement result under the existence of noise
Measured power distribution under the presence of noise is represented with following equation assuming desired signal and noise are statistically independent each other.

 and  are the desired signal and noise signal level. We can think about the probability distribution of total power . Probability density distribution of  and  are considered as normal distribution of  and   respectively.  are test requirement level and uncertainty other than impact from noise.are mean power of noise and variation of mean power of noise(due to finite mean time) and  .
Probability density distribution of  and   are denoted as following equation.(Kind of log-normal distribution)


Probability density distribution of sum of probability variables  is convolution of  and 

Probability density distribution of , which is denoted as  is
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