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Introduction
In RAN4#101-e, RAN4 agreed to further analyse the appropriate time to get a stable test results for unwanted emissions [1]. 
· Companies are invited to analyze the appropriate time to get a stable test results for unwanted emissions. E.g. The following options should be consdiered as starting point, 
· Option 1: The sweep time for a sample is an OFDM symbol
· Option 2: The Sweep time for a sample is [X]% of an OFDM symbol
· Option 3: the sweep time for a sample is a fix value of [TBD] irrespective of the OFDM length
· Option 4: Keep current text in BS conformance test specification
· Option 5: Other method is not precluded
· TE vendors are invited to analyze the impact on test equipment and test methdology.
In this contribution, we provide some evaluations based on the WF.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]In existing BS conformance testing specifications, the spurious emission requirements are measured as mean power, while the average time is not specified or clarified in the specifications. It was identified that the average time length will impact the measurements results significantly [1]. 
Unless otherwise stated, all requirements are measured as mean power (RMS).


According to the agreed WF [1], we have simulate the deviations of different average time length. The simulator are generated by the following blocks.
Input Signal
 Filter
Power Statistics




For the input signal we adopt AWGN and out-of-band OFDM signal, and 1 MHz filter bandwidth is used since RBW is 1 MHz. The power calculation adopt sweeping frequency measurement mode. 
Figure 2-1 show the deviations in the time domain for AWGN and out-of-band OFDM signal.
[image: ]
AWGN
[image: ]
Out-of-band 
Figure 2-1: Deviations in the time domain
Table 2-1 show the impact of different average duration on emission measurement results for OFDM signal. In Table 2-1 for each point the max data value is adopted as final result (Maxhold).
Table 2-1: The deviations of different average duration on emission measurement results
	Signal
	
	the deviations of different average duration on emission measurement results（dB）

	
	1us
	5us
	10us
	20us
	30us
	40us
	70us
	100us
	1000us

	AWGN
	7.1
	4
	2.6
	1.9
	1.6
	1.3
	1
	0.9
	0.3

	Out-of-band OFDM
	5.6
	3.4
	2.4
	2.3
	1.8
	1.5
	1.2
	0.9
	0.3



From the simulation above, the shorter the average duration, the larger fluctuation of emission measurement can be observed. 1 us for single testing point could cause 7.1 dB higher than expected for AWGN signal and 5.6 dB for the out of band OFDM
The allocated measurement uncertainty for the conducted OBUE requirement is:
±1.5 dB, f ≤ 3 GHz
±1.8 dB, 3 GHz < f ≤ 6 GHz 
±2.2 dB, for bands n46 and n96
And for OTA OUBE, the measurement uncertainty is:
Absolute power ±1.8 dB, f ≤ 3.0 GHz
Absolute power ±2 dB, 3.0 GHz < f ≤ 4.2 GHz
Absolute power ±2 dB, 4.2 GHz < f ≤ 6.0 GHz
A proportion of this is allocated to the measurement uncertainty of the test equipment which will include a proportion for averaging error, however this is not separated out explicitly. Hence it clearly shows the average time should be > 40 us, which is about the symbol length of 30 KHz SCS.

On setting with a fixed value for sweep time the increasing of measurement time should be considered. There are lots of parameters and settings will impact the overall test time, such as the number of test requirement items, TRP measurement grids for OTA test, the number of test configurations, the DUT positioner rotation for OTA test, measurement system set-up, calibration, and etc. The sweep time is only one of them. We had some evaluation on the measurement time impact. For conducted test for BS type1-H, the overall increased time due the sweep time change is about 9 minutes, i.e. the comparison between 1us (auto mode) and the 70 us (symbol length of 15 KHz SCS) per sampling point. Normally the certification test for 1-H BS is about 2 weeks, so the added test time can be ignored. For 1-O the TRP test is time consuming. For a single TRP test, the test time is increased to 22 minutes from 20 minutes and the dominant is the DUT positioner rotation. Hence we think the increased test time due to sweep time would be acceptable. 
In order to trade off the stable test results and measurement time, considering 1 dB deviation for the power detection, 100 us average duration is a good trade-off and at least a symbol length is required.
Observation: Considering 1 dB deviation for the power detection, 100 us average duration is a good trade-off and at least a symbol length is required.
Proposal 1: it is proposed to include the clarification on average time duration for RMS detection in the conformance test procedure, as below.
===for example for Transmitter spurious emissions in 38.141-1===
2)	Measurements shall use a measurement bandwidth in accordance to the conditions in clause 6.6.5.5.
	The measurement device characteristics shall be:
-	Detection mode: True RMS.
	The emission power should be averaged over an appropriate time duration to ensure the measurement is within the measurement uncertainty in Table 4.1.2.2-1. The time duration includes time duration spent on each sweep point and the averaging from multiple measured results for the sweep point if average trace is used.
NOTE:	The setting of the average time also depends on the input signal characteristics, e.g. at least a symbol length for each sweep point should be adopted to measure the mean power.

Conclusions
In this paper, we provide the evaluation on the measurement time to get a stable test results for spurious emissions. 
Observation: Considering 1 dB deviation for the power detection, 100 us average duration is a good trade-off and at least a symbol length is required.
Proposal 1: it is proposed to include the clarification on average time duration for RMS detection in the conformance test procedure, as below.
===for example for Transmitter spurious emissions in 38.141-1===
2)	Measurements shall use a measurement bandwidth in accordance to the conditions in clause 6.6.5.5.
	The measurement device characteristics shall be:
-	Detection mode: True RMS.
	The emission power should be averaged over an appropriate time duration to ensure the measurement is within the measurement uncertainty in Table 4.1.2.2-1. The time duration includes time duration spent on each sweep point and the averaging from multiple measured results for the sweep point if average trace is used.
NOTE:	The setting of the average time also depends on the input signal characteristics, e.g. at least a symbol length for each sweep point should be adopted to measure the mean power.
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