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1.
Introduction
This contribution is an update of the previously introduced paper [1] regarding the low PSD test cases.
2.
Discussion
2.1
Summary of deltas from the previous estimation
Based on the latest design in our test system, discussions during online session in August, and also offline discussions by e-mail after RAN5 #80, some of factors received an impact on their assumptions.

1) Test setup needed to be revisited and a loss between measurement antenna and power amplifier increased due to mainly two issues.

· Impact of FR2 carrier signals to spurious emission measurement.
· Procedure of per polarization measurement increased the complexity of the test setup (i.e. Measurement with H-polarization DL signal and H/V-pol UL signals has to be carried out. Same  thing applies to V-polarization DL signal case. )  
2) Estimations were derived at 4 frequency points such as 23.45, 30.3, 36.2, and 40.8 GHz.

3) Estimations of spurious emission at frequency rages from 60 GHz and above are added.
Assumptions of these setups are as follows. Note these assumptions are not agreed in RAN5 yet but based on our study. For assumption of Rx spurious test setup, refer to the actual calculation table shown in clause 2.2 below.
Table 2.1-1: Assumption of test setup for in-band test case

	Items
	Assumptions

	Path loss (Free space path loss + antenna gain)
	52 dB @ 29.5 GHz

	Loss (Antenna to LNA)
	Depends on test cases and frequency

	Noise figure (NF) of 1st LNA
	Varies depending on test cases and test points (frequency)


2.2
Calculation results of SNR for low PSD test cases
Table 2.2-1 shows our updated calculation result of SNR and proposed test requirements for each test case based on the assumptions.
Table 2.2-1: Proposed test requirements for low PSD test cases
	Test case
	Frequency
[GHz]
	Estimated SNR [dB]
	Difference from SNR 10dB [dB]
	Core requirement [dBm]
	Proposed test requirement [dBm]
	Remarks

	Minimum output power
	23.45
	8.8
	1.2
	-13
	-11.8
	　

	
	30.3
	4.1
	5.9
	-13
	-7.1
	　

	
	36.2
	2.2
	7.8
	-13
	-5.2
	　

	
	40.8
	-5.9
	15.9
	-13
	2.9
	　

	Off power
	23.45
	-13
	23
	-35
	-12
	Note 1
　
　
　

	
	30.3
	-17.9
	27.9
	-35
	-7.1
	

	
	36.2
	-19.8
	29.8
	-35
	-5.2
	

	
	40.8
	-27.8
	37.8
	-35
	2.8
	

	On/Off time mask
	23.45
	-8.2
	18.2
	-30
	-11.8
	　

	
	30.3
	-12.9
	22.9
	-30
	-7.1
	　

	
	36.2
	-14.8
	24.8
	-30
	-5.2
	　

	
	40.8
	-22.8
	32.8
	-30
	2.8
	　

	In-band emission
	23.45
	-9.3
	19.3
	-31.1
	-11.8
	Note 2
　
　
　


	
	30.3
	-14
	24
	-31.1
	-7.1
	

	
	36.2
	-15.9
	25.9
	-31.1
	-5.2
	

	
	40.8
	-23.9
	33.9
	-31.1
	2.8
	

	Rx spurious (6 to 20 GHz)
	-
	7.8
	2.2
	-47
	-44.8
	　

	Rx spurious (20 to 40 GHz)
	-
	2.49
	7.51
	-47
	-39.49
	　

	Rx spurious (40 to 60 GHz)
	-
	-13.61
	23.61
	-47
	-23.39
	　

	Rx spurious (60 to 70 GHz)
	-
	-10
	20
	-47
	-27
	　

	Rx spurious (70 to 80 GHz)
	-
	-8.71
	18.71
	-47
	-28.29
	　

	UE co-existence (1)
	-
	8.49
	1.51
	-5
	-3.49
	Note 3, 4

	UE co-existence (2)
	-
	11.49
	-1.49
	-2
	-2
	Note 4, 5

	UE co-existence (3)
	-
	-16.51
	26.51
	-50
	-23.49
	Note 6


	Note 1: TBD if actual test is really necessary since current proposed requirement is same level with the minimum output power.

	Note 2: General=-55.1 dBm/1RB. (NRB=256 at SCS= 120 kHz) 
           -55.1+10*log (256)= -31.1 dBm/ 400 MHz

	

	Note 3: e.g. DC_n260 to Protected band n257

	Note 4: In a case if carrier frequency is close to n257 such as n260, there can be a testability issue with LNA. FFS if actual test is practically feasible.

	Note 5: e.g. n257 to Protected band n260 

	Note 6: e.g. DC_2A_n260A to Protected band n257. Firstly, the core requirement value in TS 38.101-3 (6.5B.3.4.1) is not aligned with the value in TS 38.101-2 (6.5.3.1). 


From the calculation results above, we can see most of low PSD test cases have low SNR such as below 10 dB. Thus these requirements need a relaxation in test requirements to obtain lower measurement uncertainties.

Observation 1: Low PSD test cases such as minimum output power, off power and Rx spurious emission need a relaxation in their test requirements.
Proposal 1: Apply a relaxation to low PSD test cases in their test requirements at least a level to achieve enough SNR larger than 10 dB. 

Proposal 2: Apply proposed values in table 2.2-1 as test requirements and capture them in TR 38.521-2/3.  



3. Conclusion
In this contribution, we introduced our result of the study and proposed a relaxation of test requirements with low PSD test cases such as minimum output power, off power and Rx power, etc.
Observation 1: Low PSD test cases such as minimum output power, off power and Rx spurious emission need a relaxation in their test requirements.
Proposal 1: Apply a relaxation to low PSD test cases in their test requirements at least a level to achieve enough SNR larger than 10 dB. 
Proposal 2: Apply proposed values in table 2.2-1 as test requirements and capture them in TR 38.521-2/3. 
FFS for relaxation of requirements around 40 GHz other than listed above.  
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Appendix

5.1 Appendix A: Extract of calculation result from the previous paper (R5-185527).

	Test case
	Estimated SNR [dB]
	Difference from SNR 10dB [dB]
	Core requirement [dBm]
	Proposed test requirement [dBm]
	Remarks

	Minimum output power at 29.5 GHz
	9
	1
	-13
	-12
	　

	Off power at 29.5 GHz
	-13
	23
	-35
	-12
	Note 1

	On/Off time mask at 29.5 GHz
	-8
	18
	-30
	-12
	　

	In-band emission at 29.5 GHz
	-9.1
	19.1
	-31.1
	-12
	Note 2

	Rx spurious (6 to 20 GHz)
	7.4
	2.6
	-47
	-44.4
	　

	Rx spurious (20 to 40 GHz)
	2.4
	7.6
	-47
	-39.4
	　

	Rx spurious (40 to 60 GHz)
	1.7
	8.3
	-47
	-38.7
	　

	Rx spurious (60 to 87 GHz)
	-12.7
	22.7
	-47
	-24.3
	　

	UE co-existence (1)
	7
	3
	-5
	-2
	Note 3, 4

	UE co-existence (2)
	7.4
	2.6
	-2
	0.6
	Note 4, 5

	UE co-existence (3)
	-18
	28
	-50
	-22
	Note 6

	Note 1: TBD if actual test is really necessary since current proposed requirement is same level with the minimum output power.

	Note 2: General=-55.1 dBm/1RB. (NRB=256 at SCS= 120 kHz) 
           -55.1+10*log (256)= -31.1 dBm/ 400 MHz

	

	Note 3: e.g. DC_n260 to Protected band n257

	Note 4: In a case if carrier frequency is close to n257 such as n260, there can be a testability issue with LNA. FFS if actual test is practically feasible.

	Note 5: e.g. n257 to Protected band n260 

	Note 6: e.g. DC_2A_n260A to Protected band n257. Firstly, the core requirement value in TS 38.101-3 (6.5B.3.4.1) is not aligned with the value in TS 38.101-2 (6.5.3.1). 
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