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1 Introduction
In RAN4#86bis and RAN4#87 meeting, test equipment uncertainty value for FR1 [1] and FR2 [2] are presented. This contribution provides some new values under additional condition.
2 Values
In following table, yellow highlighted background is new value with under additional condition.
For Table 1, which is for FR1 absolute power measurement, added uncertainty value for measuring lower power signal down to S/N=10dB. 

Table 1. proposed test equipment uncertainty values for FR1, for absolute power measurement
	Instrument
	Use Case
	Condition
	30MHz < f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	6GHz < f ≤ 12.75GHz
	12.75GHz
< f ≤ 26GHz
	Distribution

	RF power measurement (Signal Spectrum Analyzer)
	Absolute power measurement 
	Total Amplitude accuracy 
input signal level down to
 -70dBm
	0.14
	0.26
	0.26
	0.26
	0.37
	Gaussian

	
	
	input signal level below -70dBm and  20dB above noise floor
	0.15
	0.27
	0.27
	0.27
	0.38
	Gaussian

	
	
	Input signal level down to S/N=10dB to Noise floor with enough dynamic range (1)(2)
	0.28
	0.40
	0.40
	0.78
	0.93
	Gaussian


(1) When instrument has Pre-amp and noise floor extension or noise cancellation, use these as available. Values in this raw includes uncertainty contribution from these features which useful for measuring lower power signal. In this case, Signal condition requirement is there is still enough dynamic range exist when higher power signal comes in to input while measuring lower power signal such as the case of carrier power comes input while measuring adjacent frequency range. (for the case of there is higher power signal comes into mixer even outside of target measurement frequency range, if it’s too high, causes distortion and increases of noise floor)
(2) S/N=10dB is from practical limit, this is not actual measurable limit. Smaller S/N ratio increases MU value but measurement can be done. Noise floor level varies for instrument model and frequency range. These values are calculated from data sheet of Hi-end signal and spectrum analyzer models.
For Table 2, which is Signal Generator level error for FR1, previously in contribution [1], only modulated signal level error value provided. CW signal (for use as interferer) level error values are added.
Table 2. proposed test equipment uncertainty values for FR1, for Signal Generator 

	Instrument
	Use Case
	
	30MHz < f ≤ 3GHz
	3GHz 
< f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz
	6GHz < f ≤ 12.75GHz
	Distribution

	RF Signal Generator 


	Wanted signal and Modulated interferer 

CW interferer

	Modulated signal down to -110dBm

Level error
	0.46
	0.46
	0.58
	N/A
	Gaussian

	
	
	CW signal down to -75dBm
	0.51


	0.51


	0.51


	0.51


	Gaussian

	
	
	To -90dBm 

Level error
	0.82
	0.82
	0.82
	0.82
	


(note, difference of values between CW and Modulated is comes from choice of instrument model. Values for CW comes from instrument which covers frequency up to 12.75GHz and CW only, however modulated signal value comes from instruments which covers frequency up to 6GHz and both CW and Modulated signal)

In Table 3, which is relative ACLR uncertainty value for FR2 by Signal and Spectrum Analyzer, for the case of relative ACLR measurement is made rather absolute power level measurement for ACLR value, this number should be used. For the case of TRP ratio is used for ACLR, then absolute power level measurement MU value should be used.
Table 3. proposed test equipment uncertainty values for relative ACLR FR2

	Instrument
	Use Case
	Condition
	MU type
	20GHz
< f ≤ 30GHz
	34GHz 
< f ≤ 46GHz
	Distribution

	RF Signal Spectrum Analyzer 
(Hi-End model)
	Relative ACLR measurement


	Input signal level is adjusted to have enough dynamic range to measure noise level in adj/alt range
	Relative power measurement (ACLR)
	0.9
	1.3
	Gaussian


3 Description 
This paper proposes following points;
· For FR1 power measurement when signal level is very low down to SN=10dB, new MU values provided. (Table 1)

· For FR1, CW interferer MU values are provided

· For FR2, relative ACLR measurement MU provided for the case of relative ACLR measurement is used for FR2 ACLR measurement.
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