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1.	Introduction
This contribution is a follow-up paper of the previous one [1] which proposed to change a measurement interval of frequency error from 1 ms to 1 slot. A company raised a concern regarding an influence to a measurement result caused by the shorter measurement interval. In this paper we show our experimental results of frequency error obtained by different measurement intervals. 
2.	Discussion
2.1 Measurement interval and a variance of frequency error  
 To verify an influence by a change of the measurement interval to the frequency error, we tried to compare results obtained by 1 ms and 1 slot. Compared characteristics are an actual frequency error and its standard deviation after 5,000 times of measurement.
For information, test tolerances of the frequency error which are defined in TS38.521-1 and TS38.521-1 are as follows. 
FR1:	+/- 15 Hz
FR2:	+/- 0.005 ppm (e.g. 24.25 GHz * 0.005 ppm = 121.25 Hz)

2.2 Measurement results in FR1 and FR2
 To confirm only the influence to a measurement error of the test equipment, we used a signal generator as a transmitter source. Due to the constraint of time to change an implement of the feature in our test equipment, comparison of the test could be done only with two test conditions of 1ms and 0.5 ms for FR1 and 0.125ms for FR2. It is equivalent to a relation of slot length for SCS 15 kHz, 30 kHz and 120 kHz if one slot is applied as the measurement interval. Equipment which were used during the test and test parameters are described in table 2.2-1. Also the distribution of the frequency error is depicted in figure 2.2-1 and figure 2.2-2.
Table 2.2-1: Test equipment and conditions
	Signal generator
	MG3710E (FR1), MT8000A (FR2)

	TE for Freq. error
	MT8000A

	Center frequency of UL
	5000 MHz (Band n79)
28000 MHz (Band n258)

	Output level
	-10 dBm (FR1)
0 dBm (FR2)

	Number of samples
	5000 

	Measurement interval
	FR1: 1 ms, 0.5 ms, 0.125 ms 
FR2: 0.125 ms

	Channel bandwidth
	50 MHz (FR1)
100 MHz (FR2)

	Modulation 
	QPSK

	RB allocation
	Full (270 RB for SCS 15kHz, 133 RB for SCS 30 kHz, 66 RB for SCS 120 kHz)

	Periodicity of UL 
	5 ms (50 % duty cycle)
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Figure 2.2-1: Distribution of frequency error for measurement interval 1.0 ms and 0.5 ms (FR1)
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Figure 2.2-2: Distribution of frequency error for measurement interval 0.125 ms (FR2)

 Table 2.2-2 shows an analysis of the test results.


Table 2.2-2: Test results with measurement interval 1 ms, 0.5 ms and 0.125 ms
	
	SCS 15 kHz (FR1)
(1 ms interval)
	SCS 30 kHz (FR1)
(0.5 ms interval)
	SCS 120 kHz (FR2)
(0.125 ms interval)

	Average frequency error  [Hz]
	0.01
	-0.04
	0.82

	Standard deviation [Hz]
	1.01
	1.41
	17.67

	2Hz]
	2.02
	2.83
	35.34


 In our expectation, standard deviation of frequency error between a different measurement interval is proportional to the ratio of square root (Measurement interval 1 / Measurement interval 2). And the actual data between 1ms and 0.5ms measurement also showed the quite similar results. Therefore 2of SCS 60 kHz for FR1 can be expected as approximately 4 Hz (1.41 *sqrt (0.5/0.25 ms) * 2), which is still within the range of the existing TT +/- 15 Hz.
 For FR2 measurement, 2of SCS 120 kHz is also within the range of the TT (28000 MHz * 0.005 ppm = +/- 140 Hz).
Therefore the measurement errors caused by changing the measurement interval from 1 ms to 1 slot still remain in the currently defined test tolerances for both FR1 and FR2.
Observation 1: Frequency measurement error caused by changing the measurement interval of 1 ms to 1 slot still remains in the existing test tolerances for both FR1 and FR2. 
Proposal 1: Align the measurement interval of frequency error with carrier leakage and EVM, i.e. “one slot” in TS 38.101-1 and 38.101-2.

3. Conclusion
In this paper we showed our experimental results of frequency error obtained by different measurement intervals. 
Observation 1: Frequency measurement error caused by changing the measurement interval of 1 ms to 1 slot still remains in the existing test tolerances for both FR1 and FR2. 
Proposal 1: Align the measurement interval of frequency error with carrier leakage and EVM, i.e. “one slot” in TS 38.101-1 and 38.101-2.
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