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1. Introduction
In RAN4 #105 meeting, A WF [1] on MU budget calculations for FR2-2 BS RF. The MUs in WF need further discussion in next meeting.
In this contribution, we provide our views on MU for EIS, ACS, IBB, and ICS for FR2-2.
2. Discussion
Referring to MU budget Excel spreadsheets for FR2-2 RX (37941_FR2-2 RX MU calculation_v03.xlsx [2]) in RAN4#105, the MU budget for EIS are copied as below Table 2-1. From table 2-1, we can observe that the differences among different companies are MUPA uncertainty due to use of PA, uncertainty of RF signal generator and Mismatch of transmit chain.
For MUPA uncertainty due to use of PA, PA uncertainty was not used in previous EIS MU for 37<f<43.5GHz, another reason is that because EIS is defined for noise floor, so it is reasonable that MUPA uncertainty due to use of PA is set to 0.
For Uncertainty of the RF signal generator, 1.6dB proposed by Nokia was used for 43.5 GHz < f ≤ 48.2 GHz in TR 37.941,  the Uncertainty of RF signal generator for  52.6<f ≤71.0 GHz can be greater than 1.6dB. so we think the average value between 1.6dB and 2.37dB proposed by Keysight is acceptable. So we propose the Uncertainty of RF signal generator for  52.6<f ≤71.0 GHz as 1.99dB.
For Mismatch of transmit chain, we think that 1.09 dB is more reasonable. 
Based on above our discussion, using 0dB MUPA uncertainty due to use of PA, 1.99dB Uncertainty of RF signal generator and 1.09dB Mismatch of transmit chain, we can calculate MU for EIS as 4.9dB (form 4.89dB) based on following table 2-1.
Proposal 1: Define MU for EIS for  52.6<f ≤71.0 GHz as 4.9dB.

Table 2-1: MU budget for EIS copied from 37941_FR2-2 RX MU calculation_v03.xlsx [2]
	Table 10.2.3.4-1: CATR MU value derivation for OTA sensitivity measurement, FR2
	　

	UID
	Uncertainty source
	Distribution of the probability
	Divisor based on distribution shape
	ci
	　
	　

	
	
	
	
	
	Nokia
43.5GHz<f ≤71GHz
	Ericsson
43.5GHz<f ≤71GHz
	Keysight, 52.6<f
≤71.0 GHz
	CATT 52.6<f
≤71.0 GHz

	Stage 2: BS measurement
	　

	B2-1a
	Misalignment and pointing error of BS
	Exp. normal
	2.00
	1
	0.1
	0.1
	0.10
	0.10

	B2-2
	Standing wave between BS and test range antenna
	U-shaped
	1.41
	1
	0.15
	0.15
	0.15
	0.15

	C1-2
	Uncertainty of the RF signal generator
	Gaussian
	1.00
	1
	1.6
	0.3
	2.37
	1.99

	B2-3
	RF leakage & dynamic range, test range antenna cable connector terminated
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01
	0.01

	B2-4a
	QZ ripple experienced by BS
	Gaussian 
	1.00
	1
	0.4
	0.4
	0.40
	0.40

	B2-9
	Miscellaneous uncertainty
	Gaussian
	1.00
	1
	0
	0
	0.00
	0.00

	MU pa
	MUPA Uncertainty due to use of PA
	　
	　
	　
	　
	　
	1.50
	0.00

	Stage 1: Calibration measurement
	　

	C1-3
	Uncertainty of the network analyzer
	Gaussian
	1.00
	1
	0.3
	0.4
	0.85
	0.85

	B2-5
	Mismatch of transmit chain (i.e. between transmitting measurement antenna and BS)
	U-shaped
	1.41
	1
	0.4
	0.4
	1.09
	1.09

	B2-6
	Insertion loss of transmitter chain
	Rectangular
	1.73
	1
	0.07
	0.07
	0.07
	0.07

	B2-7
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01
	0.01

	B2-8
	Influence of the calibration antenna feed cable
	U-shaped
	1.41
	1
	0.21
	0.21
	0.21
	0.21

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	Rectangular
	1.73
	1
	0.3
	0.3
	0.30
	0.30

	B2-11
	Misalignment  positioning system
	Exp. normal 
	2.00
	1
	0
	0
	0.00
	0.00

	B2-4b
	QZ ripple experienced by calibration antenna
	Gaussian
	1.00
	1
	0.1
	0.1
	0.10
	0.10

	B2-10
	Rotary joints
	U-shaped
	1.41
	1
	0
	0
	0.00
	0.00

	B2-1b
	Misalignment and pointing error of calibration antenna 
	Exp. normal
	2.00
	1
	0
	0
	0.00
	0.00

	B2-12
	Standing wave between SGH and test range antenna
	U-shaped
	1.41
	1
	0.06
	0.06
	0.06
	0.06

	B2-13
	Switching uncertainty
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06
	0.06

	Combined standard uncertainty (1σ) (dB)
	1.78
	0.87
	3.18
	2.49

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	3.48
	1.71
	6.24
	4.89




We think that 1.5dB MUPA uncertainty due to use of PA proposed by Keysight can be used for MU for ACS, IBB and ICS for 52.6<f ≤71.0 GHz. Using 4.9dB MU for EIS, 1.99dB MU for test equipment, 1.5dB MU for PA, and 0.4dB  ACLR effect, we can get 7.3dB MU for ACS, IBB and ICS for 52.6<f ≤71.0 GHz shown as following Table 2-2.
Proposal 2: Define MU for ACS, IBB and ICS for 52.6<f ≤71.0 GHz as 7.3dB.

Table 2-2: MU for adjacent channel selectivity, in-band blocking, in-channel selectivity 
	Test System Uncertainty
	Standard uncertainty ui (dB)

	
	24.25 GHz < f ≤ 29.5 GHz
 and 37 GHz < f ≤ 43.5 GHz
	43.5 GHz < f ≤ 48.2 GHz
	52.6 GHz < f ≤ 71 GHz

	MUEIS (Expanded uncertainty)
	2.4
	3.5
	4.9

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.9
	1.6
	1.99

	MUPA (Uncertainty due to use of PA)
	0.2
	0.2
	1.5

	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4

	Combined standard uncertainty (1σ)
	1.74
	2.61
	3.73

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	3.4
	5.1
	7.3




3. Conclusion
This contribution provides our consideration on MU for EIS, ACS, IBB, and ICS for FR2-2. The following proposals are concluded as follows:
Proposal 1: Define MU for EIS for  52.6<f ≤71.0 GHz as 4.9dB.
Proposal 2: Define MU for ACS, IBB and ICS for 52.6<f ≤71.0 GHz as 7.3dB.
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