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1. Introduction
This contribution presents a further discussion for measurement uncertainty calculation of OTA Adjacent channel selectivity in sub-clause 4.1.2.3 of TS 37.145-2[3]. This contribution is based on R4-1807086 [9] presented in RAN4 meeting #87 and the WF R4-1808366 [11] agreed in the same meeting. We are glad to encourage feedback from other companies on this topic.


2. Discussion
According to the R4-1808366 [11], we can combinate the uncertainty factors at the receiver as following formula (taking ACS as an example):
         (2-1)
Where 
                                                             (2-2)
                                                          (2-3)
                                                 (2-4)
We can discuss these factors one by one.
1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2] and   
We can use the MU values in the TS 36.141[6] because the setup in conducted test is the same as it in OTA test. The results are listed in the Table 2.1.
Table 2.1  measurement uncertainty values for the conducted ACS test
	Frequency range
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz

	ICS, ACS and NBB
	1.96σ
	±0.7 dB
	±1.0 dB

	
	1.96σ
	±0.7 dB
	±1.0 dB

	IBB
	1.96σ
	±0.7 dB
	±1.0 dB

	
	1.96σ
	±1.0 dB
	±1.2  dB

	RX IM
	1.96σ
	±0.7 dB
	±1.0 dB

	
	1.96σ
	±0.5 dB
	±0.7 dB

	
	1.96σ
	±0.7 dB
	±1.0 dB



2. 
We take the OTA reference sensitivity calculation budget table and values in TS 37.842[2]. The results are listed in the Table 2.2 below.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Table 2.2   measurement uncertainty values for the OTA EIS test
	Frequency range
	f ≦ 3GHz
	3GHz < f ≦ 4.2 GHz

	Indoor Anechoic Chamber
	Expanded uncertainty 1.96σ
	1.22 dB
	1.25 dB

	Compact Antenna Test Range
	Expanded uncertainty 1.96σ
	1.33 dB
	1.40 dB

	  1.96σ
	1.3 dB
	1.4 dB



3.  and 
We assume the  because the  is not quite clear in specifications. The can take the relevant contributions from the budget table of OTA EIS in TS 37.842 [2], and then multiply 1.96 with it to get expand uncertainty. The calculations are listed as follows:
Table 2.3 Indoor Anechoic Chamber uncertainty assessment for matching part in ACS
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHz

	8
	Impedance mismatch in the transmitting chain
	0.14
	0.23
	U-shaped
	1.41
	1
	0.10
	0.16

	Combined standard uncertainty (1σ) [dB]


	0.1
	0.16

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]


	0.196
	0.314


Table 2.4 CATR uncertainty assessment for matching part in ACS
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHz

	2
	Standing wave between DUT and test range antenna
	0.21
	0.21
	U-shaped
	√2
	1 
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]


	0.15
	0.15

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]


	0.294
	0.294



4. 
The test equipment part can also take the relevant contribution from the budget table of OTA EIS in TS 37.842 [2], and then multiply 1.96 with it to get expand uncertainty. The calculations are listed as follows:
Table 2.5 Indoor Anechoic Chamber uncertainty assessment for test equipment in ACS
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHz

	7
	Uncertainty of the RF signal generator
	0.46
	0.46
	Gaussian
	1.00
	1
	0.46
	0.46

	Combined standard uncertainty (1σ) [dB]


	0.46
	0.46

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]


	0.9
	0.9


Table 2.6 CATR uncertainty assessment for test equipment in ACS
	UID
	Uncertainty source
	
f ≦ 3GHz
	3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHz

	3
	Uncertainty of the RF signal generator
	0.46
	0.46
	Gaussian
	1.00
	1
	0.46
	0.46

	Combined standard uncertainty (1σ) [dB]


	0.46
	0.46

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]


	0.9
	0.9



5. 
Estimate ACLR effect according to degradation assumption. We can take 0.4dB as an acceptable value for ACLR effect in FR1 OTA test.
Now we put all results above into formula (2-1) and get (Note that all uncertainties in table are 1.96σ values)
Table 2.7 Indoor Anechoic Chamber Measurement Uncertainty for OTA receiver tests
	Frequency range
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	

	ICS, ACS and narrow band blocking
	 
	±0.7 dB
	±1 dB
	

	
	 
	±0.7 dB
	±1 dB
	

	
	 
	±0.196 dB
	±0.314 dB
	

	
	 
	±0.672 dB
	±0.949 dB
	

	
	
	±0.672 dB
	±0.949 dB
	

	
	 
	1.22 dB
	1.25 dB
	

	
	
	0.9 dB
	0.9 dB
	

	
	 
	±0.196 dB
	±0.314 dB
	

	
	
	±0.8 dB
	±0.807 dB
	

	
	ACLR effect  
	0.4 dB
	

	
	
	1.66 dB
	2 dB
	



	IBB
	
	±0.7 dB
	±1.0 dB
	

	
	
	±1.0 dB
	±1.2 dB
	

	
	 
	±0.196 dB
	±0.314 dB
	

	
	 
	±0.672dB
	±0.949 dB
	

	
	
	±0.981 dB
	±1.158 dB
	

	
	
	1.22 dB
	1.25 dB
	

	
	
	0.9 dB
	0.9 dB
	

	
	 
	±0.196 dB
	±0.314 dB
	

	
	
	±0.8 dB
	±0.807 dB
	

	
	ACLR effect  
	0.4 dB
	

	
	
	1.85 dB
	2.13 dB
	



	RX IM
	
	±0.7 dB
	±1.0 dB
	

	
	
	±0.5 dB
	±0.7 dB
	

	
	
	±0.7 dB
	±1.0 dB
	

	
	 
	±0.196 dB
	±0.314 dB
	

	
	 
	±0.672dB
	±0.949 dB
	

	
	
	±0.460 dB
	±0.626 dB
	

	
	
	±0.672dB
	±0.949 dB
	

	
	
	1.22 dB
	1.25 dB
	

	
	
	0.9 dB
	0.9 dB
	

	
	 
	±0.196 dB
	±0.314 dB
	

	
	
	±0.8 dB
	±0.804 dB
	

	
	ACLR effect  
	0.4 dB
	

	
	
	1.96 dB
	2.43 dB
	




Table 2.8 CATR Measurement Uncertainty for OTA receiver tests
	Frequency range
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	

	ACS and narrow band blocking

	
	±0.7 dB
	±1 dB
	

	
	
	±0.7 dB
	±1 dB
	

	
	 
	±0.294 dB
	±0.294 dB
	

	
	 
	±0.635dB
	±0.956 dB
	

	
	
	±0.635 dB
	±0.956 dB
	

	
	
	1.33 dB
	1.40 dB
	

	
	
	0.9 dB
	0.9 dB
	

	
	 1.96σ
	±0.294 dB
	±0.294 dB
	

	
	
	±0.933 dB
	±1.03 dB
	

	
	ACLR effect  
	0.4 dB
	

	
	
	1.73 dB
	2.12 dB
	




	IBB
	
	±0.7 dB
	±1.0 dB
	

	
	
	±1.0 dB
	±1.2 dB
	

	
	 
	±0.294 dB
	±0.294 dB
	

	
	 
	±0.635 dB
	±0.956 dB
	

	
	
	±0.956 dB
	±1.163 dB
	

	
	
	1.33 dB
	1.40 dB
	

	
	
	0.9 dB
	0.9 dB
	

	
	 
	±0.294 dB
	±0.294 dB
	

	
	
	±0.933 dB
	±1.03 dB
	

	
	ACLR effect  
	0.4 dB
	

	
	
	1.91 dB
	2.25 dB
	



	RX IM
	
	±0.7 dB
	±1.0 dB
	

	
	
	±0.5 dB
	±0.7 dB
	

	
	
	±0.7 dB
	±1.0 dB
	

	
	 
	±0.294 dB
	±0.294 dB
	

	
	 
	±0.635 dB
	±0.956 dB
	

	
	
	±0.404 dB
	±0.635 dB
	

	
	
	±0.635 dB
	±0.956 dB
	

	
	
	1.33 dB
	1.40 dB
	

	
	
	0.9 dB
	0.9 dB
	

	
	 
	±0.294 dB
	±0.294 dB
	

	
	
	±0.933 dB
	±1.03 dB
	

	
	ACLR effect  
	0.4 dB
	

	
	
	1.95 dB
	2.54 dB
	



· Consideration of PA
         Based on the analysis in our paper [10], we might not need PA during OTA ACS and NBB measurement for eAAS in FR1. 



3. Conclusion
.	The measurement uncertainty of  OTA ACS and NBB test for eAAS in FR1 can use the values in Table 3.1, IBB in table 3.2 and RX IM in table 3.3.
Table 3.1   measurement uncertainty values for the OTA ICS, ACS and NBB test for eAAS in FR1
	Frequency range
	f ≦ 3GHz
	3GHz < f ≦ 4.2 GHz

	Indoor Anechoic Chamber
	Expanded uncertainty 1.96σ
	1.66 dB
	2 dB

	Compact Antenna Test Range
	Expanded uncertainty 1.96σ
	1.73 dB
	2.12 dB



Table 3.2   measurement uncertainty values for the OTA IBB test for eAAS in FR1
	Frequency range
	f ≦ 3GHz
	3GHz < f ≦ 4.2 GHz

	Indoor Anechoic Chamber
	Expanded uncertainty 1.96σ
	1.85 dB
	2.13 dB

	Compact Antenna Test Range
	Expanded uncertainty 1.96σ
	1.91 dB
	2.25 dB



Table 3.3   measurement uncertainty values for the OTA RX IM test for eAAS in FR1
	Frequency range
	f ≦ 3GHz
	3GHz < f ≦ 4.2 GHz

	Indoor Anechoic Chamber
	Expanded uncertainty 1.96σ
	1.96 dB
	2.43 dB

	Compact Antenna Test Range
	Expanded uncertainty 1.96σ
	1.95 dB
	2.54 dB
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