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1.
Introduction
Test procedure for the spurious emission tests have been discussed for these several meeting [3][4]. Still some open issues are remaining. This document provides the view for the open issues and provide proposals.
2. Discussion

2.1. Coarse scan strategy and offset selection
There are editor’s note regarding the coarse scan method and also the selection of offset values as below. In this section we will give the view and proposal for these issues.
· Other method in step a) is not precluded
· Offset values in Table I-2, which were proposed in R5-182791, are put in suare bracket for more analysis of suitable offset value considering the total test time and risk of misjudgement.
· Offset values in Table I-3, which were proposed in R5-182791, are put in suare bracket for more analysis on differnt type of Constant Density Grid, suitable offset value considering the total test time and risk of misjudgement.
Suitable offset value considering the total test time and risk of misjudgment
We believe that the misjudgment risk should not be increased when coarse-scan process is applied. Otherwise, the TT discussion which will is based on the shared risk principle (consumer and provider risk tradeoff) would become very complicated. If we actively allow the increase of misjudgment ( risk in step 5-a), kind of concept of overall probability of misjudgment throughout step 5-a and step 5-b and that analysis requires much time. 
Proposal 2.1-1) Coarse scan procedure should be designed not to increase misjudgment probability
Treatment of different types of constant density grid

We simulated offset values for different types of constant density grid, and found that the required offset differs by the constant density grid even though they are “constant density” family. This indicates the no single value can be used for constant density grids.
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Hence, we propose to change the coarse-scan step from coarse EIRP based to coarse TRP based measurement, and put all the difference of the grid into MU of the coarse TRP.
Proposal 2.1-2 : Change the coarse-scan step 5-a) to coarse TRP measurement based. Offset values are set to coarse TRP MU to not to increase risk of misjudgment. 
Criteria for the evaluation of the coarse TRP MU are proposed as follows:
Proposal 2.1-3 : Define the following MU evaluation criteria for coarse TRP scan 

· 2nd Harmonic Frequency Range : 2x8 array as specified in  [1], which is used in RAN4 [2] 

· Other than 2nd Harmonic Frequency Range : 1x1 array (single element) as specified in  [1] with 3dB = 3dB = 90 deg which was assumed in [3].
· MU factor should be derived from the simulated TRP with ceil(2,000,000 / number of points) random orientations of the simulated antenna array relative to the measurement grid.
NOTE : In [3], the model in TR 38.803 was used, but in RAN4 discussion different model in 37.842 was used. We here align with RAN4 decision.
For the random orientation numbers, 10,000 random orientations are adopted in RAN4 [2], however that number would be not enough for the evaluation with smaller number of points. Hence the ceiling (2,000,000 / number of points) random orientations are proposed.

For information, following figures shows the simulation results of the standard deviation for 1x1 and 2x8 for various types of grids with the above criteria.
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2.2. Coarser grid even for normal TRP measurement

Even though the best case test time can be improved by coarse-scan process as shown in Table A-1, the worst case test time for Tx spurious or Rx spurious test is still long. Further thing we can do for reduce them is to reduce the sampling grid even for the normal TRP measurement (step 5-b).  
The study ever in RAN5 was based on that TRP measurement is carried out with the same grid as used for in-band TRP measurement. However, as we already made the assumption that the non-2nd harmonic frequency the emission pattern is 1x1 array, it would be reasonable idea we assume the 1x1 spurious signal pattern even for step 5-b for non-2nd harmonic frequencies.
In RAN4, the grid for TRP measurement is determined by the 0.25dB standard deviation with 2x8 array. It is reasonable to take the same criteria for determination of the grid for spurious emission but with 1x1 array for non-2nd harmonic frequency. 

Proposal 2.2-1 : For step 5-b), for other than 2nd harmonic range, use the measurement grid with less than 0.25dB standard deviation for the spurious model 1x1 array specified in  [1] with 3dB = 3dB = 90 deg and ceiling(2,000,000 / number of points)  random orientations


3.
Conclusion
Proposal 2.1-1 : Coarse scan procedure should be designed not to increase misjudgment probability
Proposal 2.1-2 : Change the coarse-scan step 5-a) to coarse TRP measurement based. Offset values are set to coarse TRP MU to not to increase risk of misjudgment. 
Proposal 2.1-3 : Define the following MU evaluation criteria for coarse TRP scan 

· 2nd Harmonic Frequency Range : 2x8 array as specified in  [1], which is used in RAN4 [2] 

· Other than 2nd Harmonic Frequency Range : 1x1 array (single element) as specified in  [1] with 3dB = 3dB = 90 deg which was assumed in [3].

· MU factor should be derived from the simulated TRP with ceil(2,000,000 / number of points) random orientations of the simulated antenna array relative to the measurement grid.
Proposal 2.2-1 : For step 5-b), for other than 2nd harmonic range, use the measurement grid with less than 0.25dB standard deviation with the spurious model 1x1 array specified in  [1] but with 3dB = 3dB = 90 deg and ceiling(2,000,000 / number of points)  random orientations
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Annex A : Test time estimation 

NOTE : Test time estimation here does not indicate the measurement time of the actual product. 

There are two types of measurement equipment, one is the conventional swept type spectrum analyser, the other is FFT type spectrum analyser. These 2 types have cons and pros respectively. From the measurement time aspect, the latter will have much advantage from the former because it can measure wider bandwidth at a time while the former measure the measurement BW(1MHz) sequentially by sweeping. On the other hand, the FFT type SA could have (in general) some drawback compared to swept type SA such as lower sensitivity, imaging issue, higher cost etc… The details can be up to implementation, but actual implementation could have mixed methodology depending on frequencies etc. 
Measurement time for spurious emission test can be roughly estimated by the following generalized equation. 
Measurement Time = <Number of test points> * < Time to measure> / <Bandwidth measured at a time[in MHz]> * <fhigh - flow  [in MHz] >  * <Number of grids> * <HV>

Number of test points
This is the RB allocation pattern, etc.. for the test case. 

Time to measure 
Depends on the required averaging time and DL/UL pattern. UL period (measured) + DL period where the measurement is not carried out. For FFT type SA, time to change the span(capture bandwidth) can be included.
fhigh - flow [in MHz]
87GHz – 6GHz = 81GHz = 81000 [MHz] for 43GHz.
Number of grids 
266 for constant step size grid for step 5-b). For step 5-a), number of spherical grids would depend on the realizable SNR. Currently, minimum 14 points are allowed. 

HV
1 if simultaneous measurement of H and V. 2 if sequential measurement of  H and V.

Note : We will have some more time like rotation time of positioner, and some implementation dependent thigs(time to change measurement antenna etc…), however they are relatively short compared to the time required to measure spurious.

For coarse-scan (step 5-a) and TRP measurement (step 5-b), estimated test time for inband frequency 43.5GHz and 6GHz - 87GHz spurious measurement is shown in Table .

Table A-1 Estimated measurement time (inband frequency 43.5GHz)
	
	Swept type SA
	FFT type SA

	
	Coarse scan (step 5-a)
	TRP 
(step 5-b)
	Coarse scan (step 5-a)
	TRP
(step 5-b)

	Number of test points
	1
	1
	1
	1

	Time to measure[sec]
	0.0005


	0.0005
	0.0005 + Configuration Time = 0.05
	0.0005 + Configuration Time = 0.05

	Bandwidth measured at a time [in MHz]
	1
	1
	1000
	1000

	Other than 2nd Harmonic Frequency Range
	fhigh - flow  [in MHz]
	80200
	80200
	80200
	80200

	
	Number of spherical grids
	14
	266
	14
	266

	2nd Harmonic Frequency Range
	fhigh - flow  [in MHz]
	800
	800
	800
	800

	
	Number of spherical grids
	114
	266
	114
	266

	HV
	2
	2
	2
	2

	Total Test Time
	(1) 20.2min
	(2) 359 min(6H)
	(3) 2.2min
	(4) 35.9min


Whether coarse-scan a) can be applied or not depends on the SNR level for the test requirement. With the current estimation, tx spurious test can offer the good SNR, then coarse-scan will work. For Rx spurious test, the SNR is not good enough to apply coarse-scan.

Assuming the mixed use of Sweep and FFT type SA(1:1), approx. 10min/1test point and 3H / 1 test point would be expected for best and worst case for Tx spurious. For Rx spurious, as pre-scan cannot be used, then approx.. 3H/1test point would be expected at the best.
In case coarse grid for step 5-b) can be used, measurement time can be estimated as shown in Table A-2. 

	Table A-2 Estimated measurement time (inband frequency 43.5GHz , coarse grid on step 5-b)

	Swept type SA
	FFT type SA

	
	Coarse scan (step 5-a)
	TRP 
(step 5-b)
	Coarse scan (step 5-a)
	TRP
(step 5-b)

	Number of test points
	1
	1
	1
	1

	Time to measure[sec]
	0.0005


	0.0005
	0.0005 + Configuration Time = 0.05
	0.0005 + Configuration Time = 0.05

	Bandwidth measured at a time [in MHz]
	1
	1
	1000
	1000

	Other than 2nd Harmonic Frequency Range
	fhigh - flow  [in MHz]
	80200
	80200
	80200
	80200

	
	Number of spherical grids
	14
	62
	14
	62

	2nd Harmonic Frequency Range
	fhigh - flow  [in MHz]
	800
	800
	800
	800

	
	Number of spherical grids
	114
	266
	114
	266

	HV
	2
	2
	2
	2

	Total Test Time
	(1) 20.2min
	(2) 86.4 min
	(3) 2.2min
	(4) 8.6min


Assuming the mixed use of Sweep and FFT type SA(1:1), approx 10min/1test point and 45min / 1 test point would be expected for best and worst case respectively for Tx spurious. For Rx spurious, as pre-scan cannot be used, then approx. 45min/1test point would be expected at the best.
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