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1. Introduction
At the last RAN4 meeting (RAN4#104-bis-E) the discussion related to FR2-2 BS RF conformance testing continued. The outcome from the meeting is captured in way-forward contributions [3, 4, 5, 6].  
In this contribution we provided information related to receiver requirement conformance testing. For OTA reference sensitivity requirement, a complete MU evaluation for EIS in CATR is provided. 
To stimulate the discussion on how to capture the technical background information a draft CR to TR 37.941 is provided in a companion contribution [7].

2. Discussion
Based on the MU evaluation concept described in TR 37.941, the expanded MU for EIS measured in a CATR have been evaluated. The results for this MU evaluation are relevant for all directional receiver requirements including OTA reference sensitivity requirement. 
Based on details presented in previous sections in this document the expanded MU for EIS in CATR is evaluated in Table 2.1-1. 
In this work the following assumptions are considered:
1. The MU contributions related to the OTA environment is kept constant for MU evaluation in FR2-1 for EIS measured in CATR. The reason is that the chamber physical dimensions will scale down as function of frequency. This would result in stricter mechanical tolerances, but that would not automatically translate to larger MU. Experience shows that MU values for the OTA test environment can be re-used from FR2-1.

2. The MU contributions related to standard test equipment, such as SG and VNA are assumed to follow the proposed values in [2]. For SG, 1.20 dB standard deviation is assumed, and for VNA, 0.40 dB standard deviation is assumed for UID C1-3.  

3. An additional intermediate calibration is added to improve MU for absolute power level measurement using a power meter. Therefore, the MU value relevant for the power meter is used instead of the SG MU. Additional MUs from this calibration are assumed to be small. The MU for a power meter is assumed to be 0.30 dB (standard deviation). This implies that the MU uncertainty value for C1-2 can be set to 0.30 dB. 

4. Uncertainties related to mismatch of transmit chain (B2-5) is kept constant since 0.57 dB seems to be relevant up to 71 GHz using the power meter as reference for absolute power accuracy. 

5. Uncertainty related to standing wave between BS and test antenna (B2-2) is kept at 0.21 dB which seems to be reasonable up to 71 GHz. 

Table 2-1: CATR MU value derivation for OTA sensitivity measurement, FR2-2
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the
	Divisor based on
	ci
	Standard uncertainty ui (dB)

	
	
	57 < f < 71 GHz
	probability
	distribution shape
	
	57 < f < 71 GHz

	Stage 2: BS measurement

	B2-1a
	Misalignment and pointing error of BS
	0.20
	Exp. normal
	2.00
	1
	0.10

	B2-2
	Standing wave between BS and test range antenna
	0.21
	U-shaped
	1.41
	1
	0.15

	C1-2
	Uncertainty of the RF signal generator
	0.30
	Gaussian
	1.00
	1
	0.30

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

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

	B2-9
	Miscellaneous uncertainty
	0.00
	Gaussian
	1.00
	1
	0.00

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.40
	Gaussian
	1.00
	1
	0.40

	B2-5
	Mismatch of transmit chain (i.e., between transmitting measurement antenna and BS)
	0.57
	U-shaped
	1.41
	1
	0.40

	B2-6
	Insertion loss of transmitter chain
	0.12
	Rectangular
	1.73
	1
	0.07

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

	B2-8
	Influence of the calibration antenna feed cable
	0.29
	U-shaped
	1.41
	1
	0.21

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.52
	Rectangular
	1.73
	1
	0.30

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

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

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

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

	B2-12
	Standing wave between SGH and test range antenna
	0.09
	U-shaped
	1.41
	1
	0.06

	B2-13
	Switching uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Combined standard uncertainty (1σ) (dB)
	0.87

	Expanded uncertainty (1.96σ – confidence interval of 95 %) (dB)
	1.71



It can be noticed that the MU for FR2-2 is lower than for FR2-1. This is due to the additional intermediate calibration of the SG absolute power accuracy. 

Proposal 1: For FR2-2 EIS measurements in CATR adopt MU evaluation presented in Table 2-1.
Proposal 2: For FR2-2 adopt expanded uncertainty of 1.71 dB for OTA reference sensitivity requirement in normal condition. 


For completeness of TR 37.941 a draft CR with MU table and some additional information is provided in a companion contribution [7].





3. Conclusion
In this contribution we have provided technical details for measurement uncertainty evaluation related to measuring EIS in a CATR. The MU evaluation is most relevant for the OTA receiver sensitivity requirement.
The information related to EIS in CATR have been used to create draft CR to TR 37.941 with additional information required to extend frequency coverage to also include FR2-2. Draft CR is provided in companion contribution [7].   
To progress the work the following proposals are presented for approval:
Proposal 1: For FR2-2 EIS measurements in CATR adopt MU evaluation presented in Table 2-1.
Proposal 2: For FR2-2 adopt expanded uncertainty of 1.71 dB for OTA reference sensitivity requirement in normal condition. 
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