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In RAN4#101e meeting, there was proposal and discussion to set measurement parameter as longer sweep time in Unwanted Emission measurement of BS conformance testing. We as TE vender raised concern on setting sweep time as proposed in [1] and discussed as [2], then WF [3] created. This document explains more detail on our concern. 
Discussion
Background;
Based on discussion and proposal, main background and motivation to set longer sweep time seems to reduce risk of failure in test which is to judge good device as not meeting requirement because of sweep time setting [2]. However, there is background text regarding with shorter sweep time in WF [3] document as following (also similar comments seen in discussion [2]),
“When the sweep time is too short, the result is more like the peak value rather than an average value”
This is misunderstanding on sweep time setting. Shorter (faster) sweep time does NOT leads to “peak value”. Shorter sweep time setting leads to larger variation of measured result for the case of measuring power of noise like signal.
Observation-1, There seems some misunderstanding in proposal about measured result of faster sweep time.

Measurement time
On the other hand, we as TE vender often hear from our user that “Time is Money” as motivation to reduce measurement time. We’d like to emphasize that some test, especially OTA TRP as example, takes very long time depending on test system set up and required range of frequency, etc. there are very many things contributes to longer total test time and sweep time is one of these which contributing to longer total measurement time for unwanted emission measurement. 
Observation-2, Total measurement time of unwanted emission measurement takes longer and always the concern of user of test equipment/system

Unwanted emission measurement
Measured result is summation of test system noise floor and incoming target signal power. Especially because unwanted emission is lower power signal, it is good for test system to have low enough noise floor which needs to be verified during calibration steps before actual measurement with device. It is also recommended to adjust measurement parameters and setting to have best balance on maintain necessary SNR and measurement speed. Even in the case that there is some level of noise noticed from test system itself which should be in consideration for determining actual measured result with target signal from device by correctly subtracting such noise from test system. Although preparation and calibration step like this is not described in procedure of BS conformance test specification, however it’s very important step. Reason not described is probably because this is too obvious to do. 
Observation-3, Most suitable measurement setting other than detection mode should be chosen based on device characteristic and test system characteristic. This is to maintain good balance between necessary SNR and measurement speed. Such adjustment should be done as preparation and calibration steps of test system.

Sweep time setting in “sweep measurement” of Spectrum Analyzer for noise power measurement
In general, for measuring signal power like random noise by sweep mode of spectrum analyzer for range of frequency, use of faster sweep time leaves larger variation in test result because of randomness of target signal (noise) itself.  This can be mitigated by multiple method. For example, use of slower sweep time (taking longer time period of measured signal) is one of these and use of averaging of multiple samples (even shorter length on each sample) is other possible method. Amount of allowed range of variation must be different depending on characteristic of each individual test setup and device performance, and each test cases and condition.
For example, whenever there is large enough margin left to requirement limit value from measured result, use of faster sweep contributes to reduction of test time.  There is trade-off between “total measurement time” vs “margin to requirement limit” best optimum measurement setting can be chosen.

Observation-4, There are multiple method to mitigate larger variation in measured result which is from use of faster sweep on random signal power measurement.
 
With these observations, right settings and method are highly depending on each individual test system setup and device characteristic. Setting longer sweep time is one of mitigation method for the case of some problematic situation, however, there are other method exist, also there are cases no mitigation method needed. 

Observation-5, Defining minimum sweep time as proposal is too much of time penalty for everyone. Right adjustment could be done on case-by-case basis.

Proposal, choose either one of following
· Add some calibration preparation text in procedure of TS38.141 for leading towards correctly adjust measurement parameters. (Detection mode should be true RMS as already defined) This is for appropriate testing and test time optimization, and which is depending on characteristic of test system and characteristic of device under test and each test cases and condition.
· Leaving current text as is for allowing most appropriate setting on measurement parameters. 
Conclusion and Summary
Observation-1, There seems some misunderstanding in proposal about measured result of faster sweep time.
Observation-2, Total measurement time of unwanted emission measurement takes longer and always the concern of user of test equipment/system
Observation-3, Most suitable measurement setting other than detection mode should be chosen based on device characteristic and test system characteristic. This is to maintain good balance between necessary SNR and measurement speed. Such adjustment should be done as preparation and calibration steps of test system.
Observation-4, There are multiple method to mitigate larger variation in measured result which is from use of faster sweep on random signal power measurement.
Observation-5, Defining minimum sweep time as proposal is too much of time penalty for everyone. Right adjustment could be done on case-by-case basis. 
Proposal, choose either one of following approach,
· Leaving current text as is for allowing most appropriate setting on measurement parameters.
· Add some calibration preparation text in procedure of TS38.141 for leading towards correctly adjust measurement parameters. (Detection mode should be true RMS as already defined) This is for appropriate testing and test time optimization, and which is depending on characteristic of test system and characteristic of device under test. Also, to add note for when averaging method is used (calculate average of multiple measured results). For this case, TP is proposed as below.
TP example for TS38.141-1
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For preparation of test system, calibration should be performed and verify test system noise floor level to make sure there is enough signal to noise ratio. Measurement equipment parameter should be adjusted appropriately for this purpose.
For BS type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1) Connect the single-band connector or multi-band connector under test to measurement equipment as shown in annex D.1.1 for BS type 1-C and in annex D.3.1 for BS type 1-H. All connectors not under test shall be terminated.
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. When averaging is used on multiple measurement results, calculate RMS average rather taking minimum or maximum number.
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