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1. Introduction
At the last RAN4 meeting (RAN4#105 in Toulouse) the discussion related to FR2-2 BS RF conformance testing continued. The outcome from the meeting is captured in way-forward contributions [1].  
In this contribution we provide information related to transmitter requirement conformance testing. For radiated transmit power requirement a complete Measurement Uncertainty (MU) evaluation for Equivalent Isotropic Radiated Power (EIRP) in Compact Antenna Test Range (CATR) is provided. For Total Radiated Power (TRP) requirements, such as BS output power and unwanted emission, initial information related to reverberation chamber test methodology is provided. 
To stimulate the discussion on how to capture the technical background information for transmitter requirements a package of draft CRs to TR 37.941 is provided in companion contributions [4, 5].

2. Discussion
In the following sections we provide information relevant for OTA conformance testing of FR2-2 base stations. For in-band testing of wanted peak EIRP part of Radiated transmit power requirement we provide an MU evaluation relevant for measuring EIRP in a CATR. The CATR is a very promising test methodology for FR2-2, due to the limited chamber dimensions required to achieve far-field conditions. 
As a method for measuring TRP, the Reverberation Chamber (RC) has some advantages over other popular methods, such as the Full Anechoic Chamber (FAC), a.k.a. direct far-field test range and CATR. 
First, there is the cost aspect. An RC is an inexpensive measurement set up, more compact, with a lower installation and operating cost. Secondly, the method is time efficient. Due to the isotropic environment it ideally presents to the test object all energy transmitted is captured. This is especially interesting for AAS BS test objects which can support numerous of different beam configurations which affect in-band performance as well as out-of-band performance. 
A well-designed RC chamber and method also makes no assumptions on any characteristic of the pattern. The alignment and positioning requirements of the calibration measurements are relaxed when compared to other methods. When operated correctly it has been shown that MU of an RC measurement is low. The RC test method is used extensively for FR2 conformance testing. Experiences gives that the test method is time effective, produce reliable results and prove good repeatability. It would be reasonable to also consider RC as test method for FR2-2. 
The RC test method is applicable to measure TRP for the following requirements:
1. BS output power – MU evaluation applicable for FR2-1 is captured in TR 37.941, subclause 11.2.5
2. Relative and Absolute Adjacent Channel Leakage Ratio (ACLR) – MU evaluation applicable for FR2-1 is captured in TR 37.941, subclause 11.3.5
3. Operating Band Unwanted Emission (OBUE) – MU evaluation applicable for FR2-1is captured in TR 37.941, subclause 11.4.5
4. Transmitter and Receiver Spurious emissions – MU evaluation applicable for FR2-1 is captured in TR 37.941, subclause 12.2.4
Based on information provided in the companion contribution [3], relevant for common test equipment in the frequency range 60 to 142 GHz, initial MU tables for RC have been created. In tables below, the MU evaluation for RC is presented for all FR2-2 re-using format from FR2-1.
Even though the directivity considered for BS operating at FR2-2 is slightly higher than previously assumed, it is reasonable to assume that measurement uncertainty contribution related to uniformity of transfer function and mean value estimation of transfer function can be re-used from FR2-1 assuming slightly longer test times. 

2.1 Radiated transmit power
Based on the MU evaluation concept described in TR 37.941, the expanded MU for EIRP measured in a CATR have been evaluated. The results for this MU evaluation are relevant for all directional transmitter requirements including radiated transmit power requirement. 

2.1.1 Normal condition
Based on details presented in a companion contribution [3] the expanded MU for EIPR in CATR in normal condition is evaluated in Table 2.1.1-1. 
In the FR2-2 MU evaluation work presented here, the following assumptions were considered:
1. All MU contributions related to the OTA test environment is reused from FR2-1 MU evaluation. The reason is that the physical dimensions of the chamber will scale down as function of frequency. This will result in stricter mechanical tolerances and will maintain reasonable MU values. Experience shows that MU values for the OTA test environment can be re-used from FR2-1.

2. For the in-band Radiated transmit power no external down converter is required. Spectrum analysers capable of the complete FR2-2 frequency range with required dynamic range are commercially available.

3. The standard uncertainty related to the measurement receiver (C1-1) is set to 0.80 dB (see Table 2.2-2 in [3]).

4. The standard uncertainty related to the VNA used for test range calibration (C1-3) is set to 0.40 dB (see Table 2.2-2 in [3]).

5. An additional intermediate calibration stage, using a power meter, is added to improve MU. Therefore, the MU relevant for the power meter is used instead of the SA MU. Additional MUs from this calibration are assumed to be small. The standard uncertainty for power meter is assumed to be 0.30 dB. This implies that standard uncertainty UID C1-1 can be set to 0.30 dB. 

6. Uncertainties related to mismatch of receiver chain (A2-5a) 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. 










Table 2.1.1-1: CATR MU value derivation for EIRP accuracy measurements, Normal test conditions, FR2-2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on
	ci
	Standard uncertainty ui (dB)

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

	Stage 2: BS measurement

	A2-1a
	Misalignment and pointing error of BS (for EIRP)
	0.20
	Exp. normal
	2.00
	1
	0.10

	C1-1
	[bookmark: _Hlk118189636]Uncertainty of the RF power measurement equipment (Power meter) - high power
	0.30
	 Normal
	1.00
	1
	0.30

	A2-2a
	Standing wave between BS and test range antenna
	0.03
	U-shaped
	1.41
	1
	0.02

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	Normal
	1.00
	1
	0.01

	A2-4a
	QZ ripple experienced by BS
	0.40
	Normal 
	1.00
	1
	0.40

	A2-12
	Frequency flatness of test system
	0.25
	Normal
	1.00
	1
	0.25

	Stage 1: Calibration measurement

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

	A2-5a
	Mismatch of receiver chain between receiving antenna and measurement receiver
	0.57
	U-shaped
	1.41
	1
	0.40

	A2-6
	Insertion loss of receiver chain
	0.00
	Rectangular
	1.73
	1
	0.00

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	Normal
	1.00
	1
	0.01

	A2-7
	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

	A2-8
	Misalignment positioning system
	0.00
	Exp. normal 
	2.00
	1
	0.00

	A2-1b
	Misalignment and pointing error of calibration antenna (for EIRP)
	0.00
	Exp. normal
	2.00
	1
	0.00

	A2-9
	Rotary joints
	0.00
	U-shaped
	1.41
	1
	0.00

	A2-2b
	Standing wave between calibration antenna and test range antenna
	0.09
	U-shaped
	1.41
	1
	0.06

	A2-4b
	QZ ripple experienced by calibration antenna
	0.01
	Normal
	1.00
	1
	0.01

	A2-11
	Switching uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Combined standard uncertainty (1σ) (dB)
	0.89

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.74



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 SA absolute power. 
The aspect of the additional calibration is captured for UID C1-1 as “spectrum analyzer, power meter - high power”. A more detailed description of the calibration should be added in TR 37.941 as reference. 

Proposal 1: For FR2-2 EIRP measurements in CATR in normal condition adopt MU evaluation presented in Table 2.1-1.
Proposal 2: For FR2-2 EIRP measurements in CATR in normal condition use expanded uncertainty of 1.74 dB for radiated transmit power 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 [4].


2.1.2 Extreme condition
Based on details presented in a companion contribution [3] the expanded MU for EIPR in CATR in extreme condition is evaluated in Table 2.1.2-1. 
In the FR2-2 MU evaluation work presented here the following assumptions was considered:
1. All MU contributions related to the OTA test environment is reused from FR2-1 MU evaluation. The reason is that the physical dimensions of the chamber will scale down as function of frequency. This will result in stricter mechanical tolerances and will maintain reasonable MU values. Experience shows that MU values for the OTA test environment can be re-used from FR2-1.

2. For the in-band Radiated transmit power no external down converter is required. Spectrum analysers capable of the complete FR2-2 frequency range with required dynamic range are commercially available.

3. The standard uncertainty related to the measurement receiver (C1-1) is set to 0.80 dB (see Table 2.2-2 in [3]).

4. The standard uncertainty related to the VNA used for test range calibration (C1-3) is set to 0.40 dB (see Table 2.2-2 in [3]).

5. An additional intermediate calibration stage, using a power meter, is added to improve MU. Therefore, the MU relevant for the power meter is used instead of the SA MU. Additional MUs from this calibration are assumed to be small. The standard uncertainty for power meter is assumed to be 0.30 dB. This implies that standard uncertainty C1-1 can be set to 0.30 dB. 

6. Uncertainties related to mismatch of receiver chain (A2-5a) 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. 

7. For extreme condition, additional UID according to Table 2.4-1 in [3] is added for the measurement stage.















Table 2.1.2-1: CATR MU value derivation for EIRP accuracy measurements, Extreme test conditions, FR2-2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on
	ci
	Standard uncertainty ui (dB)

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

	Stage 2: BS measurement

	A2-1a
	Misalignment and pointing error of BS (for EIRP)
	0.20
	Exp. normal
	2.00
	1
	0.10

	C1-1
	Uncertainty of the RF power measurement equipment (Power meter) - high power
	0.30
	 Normal
	1.00
	1
	0.30

	A2-2a
	Standing wave between BS and test range antenna
	0.03
	U-shaped
	1.41
	1
	0.02

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	Normal
	1.00
	1
	0.01

	A2-13
	QZ ripple experienced by BS
	0.70
	Normal 
	1.00
	1
	0.70

	A2-12
	Frequency flatness of test system
	0.25
	Normal
	1.00
	1
	0.25

	A2-15
	Radome loss variation
	0.50
	Normal
	1.00
	1
	0.50

	A2-14
	Wet radome loss variation
	0.90
	Normal
	1.00
	1
	0.90

	A2-16
	Change in absorber behaviour
	0.50
	Normal
	1.00
	1
	0.50

	A2-12
	Frequency flatness of test system
	0.25
	Normal
	1.00
	1
	0.25

	Stage 1: Calibration measurement

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

	A2-5a
	Mismatch of receiver chain between receiving antenna and measurement receiver
	0.57
	U-shaped
	1.41
	1
	0.40

	A2-6
	Insertion loss of receiver chain
	0.00
	Rectangular
	1.73
	1
	0.00

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	Normal
	1.00
	1
	0.01

	A2-7
	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

	A2-8
	Misalignment positioning system
	0.00
	Exp. normal 
	2.00
	1
	0.00

	A2-1b
	Misalignment and pointing error of calibration antenna (for EIRP)
	0.00
	Exp. normal
	2.00
	1
	0.00

	A2-9
	Rotary joints
	0.00
	U-shaped
	1.41
	1
	0.00

	A2-2b
	Standing wave between calibration antenna and test range antenna
	0.09
	U-shaped
	1.41
	1
	0.06

	A2-4b
	QZ ripple experienced by calibration antenna
	0.01
	Normal
	1.00
	1
	0.01

	A2-11
	Switching uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Combined standard uncertainty (1σ) (dB)
	1.56

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	3.05



It can be noticed that the MU for FR2-2 is slightly lower than for FR2-1. This is due to the additional intermediate calibration of the SA absolute power. 
The aspect of the additional calibration is captured for UID C1-1 as “spectrum analyzer, power meter - high power”. Eventually a more detailed description of the calibration can be added in TR 37.941 as reference. 

Proposal 3: For FR2-2 EIRP measurements in CATR in extreme condition adopt MU evaluation presented in Table 2.1-1.
Proposal 4: For FR2-2 EIRP measurements in CATR in extreme condition use expanded uncertainty of 3.05 dB for radiated transmit power 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 [4].

2.2 OTA BS output power
For NR BS type 2-O BS output power is defined based on a TRP level. For FR2-2 the MU evaluation needs to be extended to cover the complete frequency region from 52.6 to 71.0 GHz. 
In the FR2-2 MU evaluation work presented here, the following assumptions was considered:
1. The MU contributions related to the OTA environment is kept constant from MU evaluation relevant for FR2‑1 for TRP measured in RC. The reason is that the physical dimensions of the chamber will scale down as function of frequency. This will result in stricter mechanical tolerances and will maintain reasonable MU values.

2. For the in-band OTA BS output power, no external down converter is required. Spectrum analysers capable of the complete FR2-2 frequency range with required dynamic range are commercially available.

3. The standard uncertainty related to the measurement receiver (C1-1) is set to 0.80 dB (see Table 2.2-2 in [3]).

4. The standard uncertainty related to the VNA used for test range calibration (C1-3) is set to 0.40 dB (see Table 2.2-3 in [3]). 

5. An additional intermediate calibration stage is added to improve MU for absolute power level measurement using a power meter. Therefore, the MU relevant for the power meter is used instead of the SA MU. The standard uncertainty for power meter is assumed to be 0.30 dB in [3]. This implies that standard uncertainty C1-1 can be set to 0.30 dB (see Table 2.2-3 in [3]). 
The complete MU evaluation for OTA BS output power is captured in Table 2.2-1.
Table 2.2-1: RC MU evaluation for OTA BS output power measurement, FR2-2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution
	ci
	Standard uncertainty ui (dB)

	
	
	57 < f < 71 GHz
	
	shape
	
	57 < f < 71 GHz

	Stage 2: BS measurement

	C1-1
	Uncertainty of the RF power measurement equipment (Power meter) - high power 
	0.30
	Normal
	1.00
	1
	0.30

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	U-shaped
	1.41
	1
	0.14

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.30
	Normal
	1.00
	1
	0.30

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.27
	Normal
	1.00
	1
	0.27

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

	A6-5
	Influence of the reference antenna feed cable
	0.20
	Normal
	1.00
	1
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	Normal
	1.00
	1
	0.27

	A6-7
	Uniformity of transfer function
	0.50
	Normal
	1.00
	1
	0.50

	Combined standard uncertainty (1σ) (dB)
	0.89

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.75




Proposal 5: For FR2-2 TRP OTA BS output power measurements in RC adopt MU evaluation presented in Table 2.2-1.
Proposal 6: For FR2-2 TRP measurements in RC use expanded uncertainty of 1.75 dB for OTA BS output power requirement. 

2.3 ACLR and OBUE
For relative ACLR, absolute ACLR and OBUE the test procedures are very similar in an RC. For FR2-1 a common MU evaluation was done for absolute ACLR, relative ACLR and OBUE due to the similarities of the measurements Therefore, the concept of one common MU evaluation is also adopted in FR2-2 for ACLR and OBUE. 
In the FR2-2 MU evaluation work the following assumptions are considered:
1. The MU contributions related to the OTA environment is kept constant from MU evaluation relevant for FR2‑1 for TRP measured in RC. The reason is that the physical dimensions of the chamber will scale down as function of frequency. This will result in stricter mechanical tolerances and will maintain reasonable MU values.

2. For the in-band ACLR and OBUE (seen as in-band even though the requirement is defined outside the band) no external down converter is required. Spectrum analysers capable of the complete FR2-2 frequency range (+/- DfOBUE) with required dynamic range are commercially available.

3. The standard uncertainty related to the measurement receiver (C1-8) is set to 0.90 dB (see Table 2.2-3 in [3]). 

4. The standard uncertainty related to the VNA (C1-3) used for test range calibration is set to 0.40 dB (see Table 2.2-2 in [3]).
The MU evaluation is captured in Table 2.3-1.
Table 2.3-1: RC MU evaluation for relative ACLR, absolute ACLR and OBUE measurement, FR2-2
	UID
	Uncertainty source
	Uncertainty value 
(dB)

	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)


	
	
	
	
	
	
	

	Stage 2: BS measurement

	C1-8
	Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer) 
	0.90
	Normal
	1.00
	1
	0.90

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	U-shaped
	1.41
	1
	0.14

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.30
	Normal
	1.00
	1
	0.30

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.27
	Normal
	1.00
	1
	0.27

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

	A6-5
	Influence of the reference antenna feed cable
	0.20
	Normal
	1.00
	1
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	Normal
	1.00
	1
	0.27

	A6-7
	Uniformity of transfer function
	0.50
	Normal
	1.00
	1
	0.50

	Combined standard uncertainty (1σ) (dB)
	1.23

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.42



For ACLR, the MU evaluation is divided into two parts: Absolute ACLR MU and Relative ACLR MU. The background for the division was to analyze MU for the case where ACLR is defined as a power ratio and where the ACLR is defined as an absolute power limit. For the case where ACLR is defined as a power ratio many MU contributions may cancel out. For absolute ACLR the requirement level is in the range -13 to -20 dBm/MHz TRP. For FR2-1 MU evaluation it was decided to use a common approach to relative and absolute ACLR. Therefore, it would be reasonable to just have a common table for FR2-2 also. 
The MU value for C1-8 account for measuring emission levels much lower than the wanted signal power. 
Observation: For FR2-2, a common MU evaluation for absolute ACLR, Relative ACLR and OBUE can be adopted. 
Proposal 7: For FR2-2 TRP ACLR and OBUE measurements in RC adopt MU evaluation presented in Table 2.3-1.
Proposal 8: For FR2-2 TRP measurements in RC use expanded uncertainty of 2.42 dB for ACLR requirement and OBUE requirement. 

2.4 Spurious emissions
The spurious emission region for FR2-2 band n263 is defined between 30 MHz and 142 GHz. The spurious emission requirement for transmitter and receiver is defined based on TRP. For RC, the ME evaluation from FR2-1 needs to be extended to cover up to 142 GHz. 
To cover the complete spurious region, the MU evaluation needs to be divided into sub-ranges as described in Table 2.4-1. For frequency ranges below FR2-2, MU evaluation results from FR2-1 can be re-used. 
Table 2.4-1: MU evaluation overview
	Frequency range
(GHz)
	Description
	Action required for FR2-2

	0.38 to 26
	The lower spurious region below FR2-1.
	For this sub-range the MU evaluation from FR2-1 spurious emission can be re-used.

	26 to 43.5
	The FR2-1 in-band region.
	For this sub-range the MU evaluation for in-band FR2-1 can be re-used.

	43.5 to 52.6
	The region between FR2-1 defined bands and FR2-2.
	For this sub-range MU evaluation from FR2-1 spurious emission can be re-used.

	71 to 110
	The lower part of upper spurious region
	New MU evaluation is required.

	110 to 142
	The upper part of upper spurious region
	New MU evaluation is required.



Observe that the RC test method needs to be used in conjunction with another test method to cover the frequency range 30 MHz to 380 MHz. As an example, the general chamber can be used for the low frequency region, while RC is used for the frequencies above 380 MHz. In [3] Table 2.3-1 an example of a minimum set of test chambers, required to test all FR2-2 requirements, is presented. 
In the FR2-2 MU evaluation work the following assumptions are considered:
1. The MU contributions related to the OTA environment is kept constant from MU evaluation relevant for FR2‑1 for TRP measured in RC. 

2. For the upper spurious region above the band an external down converter and amplifier is required.

3. The standard uncertainty related to the measurement receiver (C1-7) is set to 1.50 dB for the range 71 to 110 GHz and 2.30 dB for the range 110 to 142 GHz (see Table 2.2-4 in [3]). 

4. The standard uncertainty related to the VNA (C1-3) used for test range calibration is set to 0.80 dB for the range 71 to 110 GHz and 1.00 dB for the range 110 to 142 GHz (see Table 2.2-4 in [3]).
The MU evaluation is captured for 71 to 110 GHz in Table 2.4-2 and for 110 to 142 GHz in Table 2.4-3.
Table 2.4-2: RC MU evaluation for spurious emissions, 71 to 110 GHz
	UID
	Uncertainty source
	　Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)　

	
	
	71 GHz< f ≤ 110 GHz
	
	
	
	71 GHz< f ≤ 110 GHz

	Stage 2: BS measurement

	C1-7
	Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer) - low power
	1.50
	Normal
	1.00
	1
	1.50

	A6-1
	Impedance mismatch in the receiving chain
	0.45
	U-shaped
	1.41
	1
	0.32

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.50
	Normal
	1.00
	1
	0.50

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.27
	Normal
	1.00
	1
	0.27

	C1-3
	Uncertainty of the network analyzer
	0.80
	Normal
	1.00
	1
	0.80

	A6-5
	Influence of the reference antenna feed cable
	0.20
	Normal
	1.00
	1
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	Normal
	1.00
	1
	0.27

	A6-7
	Uniformity of transfer function
	1.50
	Normal
	1.00
	1
	1.50

	Combined standard uncertainty (1σ) (dB)
	2.38

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	4.67




Table 2.4-3: RC MU evaluation for spurious emissions, 110 to 142 GHz
	UID
	Uncertainty source
	　Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)　

	
	
	110 GHz< f ≤ 142 GHz
	
	
	
	110 GHz< f ≤ 142 GHz

	Stage 2: BS measurement

	C1-7
	Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer) - low power
	2.30
	Normal
	1.00
	1
	2.30

	A6-1
	Impedance mismatch in the receiving chain
	0.45
	U-shaped
	1.41
	1
	0.32

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.50
	Normal
	1.00
	1
	0.50

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.27
	Normal
	1.00
	1
	0.27

	C1-3
	Uncertainty of the network analyzer
	1.00
	Normal
	1.00
	1
	1.00

	A6-5
	Influence of the reference antenna feed cable
	0.20
	Normal
	1.00
	1
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	Normal
	1.00
	1
	0.27

	A6-7
	Uniformity of transfer function
	1.50
	Normal
	1.00
	1
	1.50

	Combined standard uncertainty (1σ) (dB)
	3.01

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	5.91




Proposal 9: For FR2-2 TRP spurious emission measurements in RC adopt MU evaluation presented in Table 2.4-2 for 71 to 110 GHz and Table 2.4-3 for 110 to 142 GHz.
Proposal 10: For FR2-2 TRP measurements in RC, use expanded uncertainty of 4.67 dB for spurious emission requirements defined within 71 to 110 GHz, and 5.91 dB for spurious emission requirements defined within 110 to 142 GHz. 

3. Conclusion
In this contribution we present information relevant for FR2-2 MU evaluation for measuring wanted signal EIRP in CATR, measuring wanted signal TRP in RC and measuring unwanted emission TRP in RC.
To further progress the work following proposals are presented for approval:
Proposal 1: For FR2-2 EIRP measurements in CATR in normal condition adopt MU evaluation presented in Table 2.1-1.
Proposal 2: For FR2-2 EIRP measurements in CATR in normal condition use expanded uncertainty of 1.74 dB for radiated transmit power requirement in normal condition. 
Proposal 3: For FR2-2 EIRP measurements in CATR in extreme condition adopt MU evaluation presented in Table 2.1-1.
Proposal 4: For FR2-2 EIRP measurements in CATR in extreme condition use expanded uncertainty of 3.05 dB for radiated transmit power requirement in normal condition. 
Proposal 5: For FR2-2 TRP OTA BS output power measurements in RC adopt MU evaluation presented in Table 2.2-1.
Proposal 6: For FR2-2 TRP measurements in RC use expanded uncertainty of 1.75 dB for OTA BS output power requirement. 
Proposal 7: For FR2-2 TRP ACLR and OBUE measurements in RC adopt MU evaluation presented in Table 2.3-1.
Proposal 8: For FR2-2 TRP measurements in RC use expanded uncertainty of 2.42 dB for ACLR requirement and OBUE requirement. 
Proposal 9: For FR2-2 TRP spurious emission measurements in RC adopt MU evaluation presented in Table 2.4-2 for 71 to 110 GHz and Table 2.4-3 for 110 to 142 GHz.
Proposal 10: For FR2-2 TRP measurements in RC use expanded uncertainty of 4.67dB for spurious emission requirements defined within 71 to 110 GHz and 5.91 dB for spurious emission requirements defined within 110 to 142 GHz. 
In companion contributions [4, 5] draft CRs to TR 37.941 is provided for measuring EIRP in CATR and measuring TRP in RC. 
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