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<Start of modified section>
12.6.1.2.3	Summary
Based on the above evaluation and root sum square combining of the dB values for the MU and the SE (see subclause 12.10), the MU was decided to be 2.1 dB for the frequency range 24.25<f<29.5GHz and 2.4 dB for the frequency range 37<f<40GHz.
[bookmark: _Hlk528867703]<End of modified section>
<Start of modified section>
12.6.2.2	FR2
12.6.2.2.1	General
The MU assessment was carried out using a CATR chamber only. However other chamber types are not precluded if suitable MU assessment is done.
12.6.2.2.2	MU assessment
12.6.2.2.2.1	CATR
A CATR MU budget was assessed in order to determine acceptable MU for the EIRP accuracy measurement in FR2. The CATR test setup and calibration and measurement procedures for FR2 are expected to be similar to those of FR1, although the test chamber dimensions and associated MU values will scale due to the shorter wavelengths and larger relative array apertures. However, it is noted that in order to achieve the test instrument uncertainties that were assumed, calibration of the spectrum analyzer may be needed.
For relative ACLR, the MU budget for CATR was assessed as follows:
Table 12.6.2.2.2.1-1	CATR uncertainty assessment for relative ACLR measurement
	Relative ACLR uncertainty budget

	UID (Note 1)
	Uncertainty Source
	Uncertainty value
24.25<f
<29.5GHz
	Uncertainty value
37<f
<40GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
24.25<f
<29.5GHz
	Standard uncertainty ui [dB]
37<f
<40GHz

	Stage 2: DUT measurement

	E2-1
	Misalignment DUT & pointing error
	0,3
	0,3
	Exp. normal
	2
	1 
	0,15
	0,15

	E2-2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.75
	0.9
	 Gaussian
	1
	 1
	0.75
	0.9

	E2-5
	QZ ripple with DUT
	0.4
	0.4
	Normal 
	1
	1
	0.4
	0.4

	E2-16
	Frequency flatness
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	E2-6
	Network Analyzer
	0.3
	0.3
	Normal
	1
	1
	0.3
	0.3

	E2-7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.43
	0.74
	U-shaped
	√2
	1 
	0.30
	0.52

	E2-8
	Insertion loss variation in receiver chain
	0.18
	0.20
	Rectangular
	√3
	1
	0.10
	0.12

	E2-15
	Switching uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Combined standard uncertainty (1σ) [dB]


	1.00
	1.18

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


	1.96
	2.31

	Note 1:	UID are referenced to 3GPP TR 37.843 [9].



For absolute ACLR, the MU budget for CATR was assessed as follows:
Table 12.6.2.2.2.1-2 Compact antenna test range uncertainty assessment for EIRP measurements for absolute ACLR
	UID
(Note 1)
	Uncertainty Source
	Uncertainty value
24.25<f
<29.5GHz
	Uncertainty value
37<f
<40GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
24.25<f
<29.5GHz
	Standard uncertainty ui [dB]
37<f
<40GHz

	Stage 2: DUT measurement

	E2-1
	Misalignment  DUT & pointing error
	0.3
	0.3
	Exp. normal
	2
	1 
	0,15
	0,15

	E2-2
	
RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.9
	0.9
	 Gaussian
	1
	 1
	0,9
	0.9

	E2-3
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	√2
	1 
	0,02
	0,02

	E2-4
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0,01
	0,01

	E2-5
	QZ ripple with DUT
	0.0928
	0.0928
	Normal 
	1
	1
	0,4
	0.4

	E2-16
	Frequency flatness
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	E2-6
	Network Analyzer
	0.2
	0.2
	Normal
	1
	1
	0,2
	0,2

	E2-7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.72
	0.72
	U-shaped
	√2
	1 
	0,36
	0,36

	E2-8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0
	0

	E2-4
	RF leakage, test range antenna cable connector terminated.
	0.1
	0.1
	Normal
	1
	1 
	0,1
	0,1

	E2-9
	Influence of the calibration antenna feed cable
	0.00
	0.00
	U-shaped
	√2
	1
	0,00
	0,00

	E2-10
	SGH Calibration uncertainty
	0.5
	0.5
	Rectangular
	√3
	1
	0,29
	0,29

	E2-11
	Misalignment  positioning system
	0.2
	0.2
	Exp. normal 
	2
	1
	0
	0

	E2-1
	Misalignment  SGH and pointing error
	0
	0
	Exp. normal
	2
	1
	0
	0

	E2-12
	Rotary joints
	0
	0
	U-shaped
	√2
	1
	0
	0

	E2-3
	Standing wave between SGH and test range antenna
	0.03
	0.03
	U-shaped
	√2
	1 
	0,02
	0,02

	E2-5
	QZ ripple with SGH
	0.07
	0.07
	Normal
	1
	1
	0,07
	0,07

	E2-15
	Switching uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0,06
	0,06

	Combined standard uncertainty (1σ) [dB]


	1.21
	1,21

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


	2.37
	2,37

	Note 1:	UID are referenced to 3GPP TR 37.843 [9].




12.6.2.2.3	Summary
Based on the above evaluation and root sum square combining of the dB values for the MU and the SE (see subclause 12.10), the MU for absolute ACLR was decided to be 2.7 dB for the frequency range 24.25<f<29.5GHz and 2.7 dB for the frequency range 37<f<40GHz. The MU for relative ACLR was decided to be 2.3 dB for the frequency range 24.25<f<29.5GHz and 2.6 dB for the frequency range 37<f<40GHz.
<End of modified section>
<Start of modified section>
12.6.3.2	FR2
12.6.3.2.1	General
The MU assessment was carried out using a CATR chamber only. However other chamber types are not precluded if suitable MU assessment is done.
12.6.3.2.2	MU assessment
12.6.3.2.2.1	CATR
A CATR MU budget was assessed in order to determine acceptable MU for the EIRP accuracy measurement in FR2. The CATR test setup and calibration and measurement procedures for FR2 are expected to be similar to those of FR1, although the test chamber dimensions and associated MU values will scale due to the shorter wavelengths and larger relative array apertures. However, it is noted that in order to achieve the test instrument uncertainties that were assumed, calibration of the spectrum analyzer may be needed.
Table 12.6.3.2.2.1-1 Compact antenna test range uncertainty assessment for EIRP measurements for occupied bandwidth unwanted emissions
	UID
(Note 1)
	Uncertainty Source
	Uncertainty value
24.25<f
<29.5GHz
	Uncertainty value
37<f
<40GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
24.25<f
<29.5GHz
	Standard uncertainty ui [dB]
37<f
<40GHz

	Stage 2: DUT measurement

	E2-1
	Misalignment  DUT & pointing error
	0.3
	0.3
	Exp. normal
	2
	1 
	0,15
	0,15

	E2-2
	
RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.9
	0.9
	 Gaussian
	1
	 1
	0,9
	0.9

	E2-3
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	√2
	1 
	0,02
	0,02

	E2-4
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0,01
	0,01

	E2-5
	QZ ripple with DUT
	0.0928
	0.0928
	Normal 
	1
	1
	0,4
	0.4

	E2-16
	Frequency flatness
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	E2-6
	Network Analyzer
	0.2
	0.2
	Normal
	1
	1
	0,2
	0,2

	E2-7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.72
	0.72
	U-shaped
	√2
	1 
	0,36
	0,36

	E2-8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0
	0

	E2-4
	RF leakage, test range antenna cable connector terminated.
	0.1
	0.1
	Normal
	1
	1 
	0,1
	0,1

	E2-9
	Influence of the calibration antenna feed cable
	0.00
	0.00
	U-shaped
	√2
	1
	0,00
	0,00

	E2-10
	SGH Calibration uncertainty
	0.5
	0.5
	Rectangular
	√3
	1
	0,29
	0,29

	E2-11
	Misalignment  positioning system
	0.2
	0.2
	Exp. normal 
	2
	1
	0
	0

	E2-1
	Misalignment  SGH and pointing error
	0
	0
	Exp. normal
	2
	1
	0
	0

	E2-12
	Rotary joints
	0
	0
	U-shaped
	√2
	1
	0
	0

	E2-3
	Standing wave between SGH and test range antenna
	0.03
	0.03
	U-shaped
	√2
	1 
	0,02
	0,02

	E2-5
	QZ ripple with SGH
	0.07
	0.07
	Normal
	1
	1
	0,07
	0,07

	E2-15
	Switching uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0,06
	0,06

	Combined standard uncertainty (1σ) [dB]


	1.21
	1,21

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


	2.37
	2,37

	Note 1:	UID are referenced to 3GPP TR 37.843 [9].




12.6.3.2.3	Summary
Based on the above evaluation and root sum square combining of the dB values for the MU and the SE (see subclause 12.10), the MU was decided to be 2.7 dB for the frequency range 24.25<f<29.5GHz and 2.7 dB for the frequency range 37<f<40GHz.
[bookmark: _Hlk528868222]<End of modified section>
<Start of modified section>
12.7	Conformance testing for OTA out of band TRP requirements
12.7.1 	Transmitter Spurious Emissions
12.7.1.1	FR1
The measurement uncertainty for BS type 1-O out of band TRP requirements is based on the AAS BS MU analysis in 3GPP TR 37.843 [9]. 
The TRP MU consists of an MU per point and a Summation Error (SE) which allows for errors in the calculation of the TRP from multiple directional power measurements and allows for a sparse grid to be used to reduce measurement time. The total MU is calculated as follows:

	
Refer to subclause 12.10 for the SE value. 
The spurious emission requirements cover a large frequency range from 30MHz to 26GHz, many of the in-band chambers chosen for analysis cannot cover this entire range. The MU analysis is therefore based on a general chamber analysis rather than any specific method.
Other chambers may of course be used as long as the MU is within the specified value (or the test requirement is offset appropriately) and they are suitable for the frequencies being tested. 
It is not necessary to measure TRP in the far field as the range may be impractical considering the frequency range being considered.
The MUperpoint  value in 3GPP TR 37.843 [9] is:
MUperpoint = 2.20 dB,	30MHz < f ≤ 6 GHz
MUperpoint = 4.15 dB,	6GHz < f ≤ 26 GHz
By adding the MU per point and the SE values together we have the following total MU:
MUtotal = 2.3 dB,		30 MHz < f ≤ 6 GHz
MUtotal = 4.2 dB,		6 GHz < f ≤ 26 GHz
The test tolerance for mandatory spurious emissions is zero.
<End of modified section>
<Start of modified section>


12.7.1.2.3	Test Tolerance
The conduced test tolerance for the mandatory spurious emissions requirements is zero. As the requirements are set by regulatory limits the same test tolerance is used for OTA.
TT=0.
12.7.1.2.4	Summary
For the frequency range 40 GHz < f ≦ 60 GHz  adding the MUperpoint and the SE (see subclause 12.10) we have:

	
Hence we have the following MU values for the whole spurious emissions range:
Table 12.7.1.2.4-1: FR2 Spurious emissions MU and TT values
	Frequency range
	MU (dB)
	TT (dB)
	Comment

	30 MHz < f ≦ 6 GHz
	2.3
	0
	Same as FR1

	6 GHz < f ≦ 18 GHz
	2.7
	0
	same as FR2 in-band

	18 GHz < f ≦ 40 GHz
	2.7
	0
	FR2 in-band, subclause 12.x.x

	40 GHz < f ≦ 60 GHz
	5
	0
	 



<End of modified section>
<Start of modified section>
12.7.2 	Receiver Spurious Emissions
12.7.2.1	FR1
The measurement uncertainty for BS type 1-O out of band TRP requirements is based on the AAS BS MU analysis in 3GPP TR 37.843 [9]. 
The TRP MU is very similar to that for the transmitter mandatory spurious emissions. However, the receiver requirements are at a much lower power level so TRP calculation may be affected by the noise floor of the measurement system. The following uncertainty contribution is added to take into account this effect:
	Measurement system dynamic range uncertainty – uncertainty due to the test requirement being close to the measurement equipment noise floor and the noise floor is contributing significantly to the TRP total.
The MUperpoint  value in 3GPP TR 37.843 [9] is:
MUperpoint = 2.39dB,		30MHz<f≤6 GHz
MUperpoint = 4.18dB,	,	6GHz<f≤26 GHz
By adding the MU per point and the SE values (see subclause 12.10) together we have the following total MU:
MUtotal = 2.5dB,		30MHz<f≤6GHz
MUtotal = 4.2dB,		6GHz<f≤26GHz
The test tolerance for receiver spurious emissions is equal to the MU so the TT values are as follows:

<End of modified section>
<Start of modified section>
12.7.3 	Additional Spurious Emissions requirements
12.7.3.1	FR1
The measurement uncertainty for BS type 1-O out of band TRP requirements is based on the AAS BS MU analysis in 3GPP TR 37.843 [9]. 
The additional spurious emission requirements including the co-existence with other BS in the same geographical area are based on existing co-existence with other 3GPP bands so the frequency ranges for the uncertainty assessment are different from the mandatory spurious emissions. In this case the uncertainty budgets for the in-band chambers are considered in the MU analysis. As the TRP level is at a low power level the measurement system dynamic range uncertainty is also considered as with the receiver spurious emissions.

Adding the MUperpoint and the SE we have:

,		f≤3 GHz

,		3GHz<f≤4.2 GHz

,		4.2GHz<f≤6 GHz
By adding the MU per point and the SE values (see subclause 12.10) together we have the following total MU:
MUtotal = 2.6dB,		f≤3 GHz
MUtotal = 2.6dB,		3GHz<f≤4.2 GHz
MUtotal = 3.0dB,		4.2GHz<f≤6 GHz
For additional requirements for co-existence between 3GPP bands the TT values are as follows:
MUtotal = 2.6dB,		f≤3 GHz
MUtotal = 2.6dB,		3GHz<f≤4.2 GHz
MUtotal = 3.0dB,		4.2GHz<f≤6 GHz
For PHS, and public safety additional requirements the TT=0dB.

The MUperpoint  value in 3GPP TR 37.843 [9] is:
MUperpoint = 2.48dB,		f≤3 GHz
MUperpoint = 2.52dB,		3GHz<f≤4.2 GHz
MUperpoint = 2.93dB,	,	4.2GHz<f≤6 GHz
By adding the MU per point and the SE values (see subclause 12.10) together we have the following total MU:
MUtotal = 2.6dB,		f≤3 GHz
MUtotal = 2.6dB,		3GHz<f≤4.2 GHz
MUtotal = 3.0dB,		4.2GHz<f≤6 GHz
The test tolerance for co-existence between 3GPP systems  is equal to the MU so the TT values are as follows:
TT = 2.6dB,		f≤3 GHz
TT = 2.6dB,		3GHz<f≤4.2 GHz
TT = 3.0dB,		4.2GHz<f≤6 GHz
The test tolerance for additional requirement which are based on regulation (for example co-existence with PHS systems) is zero.
<End of modified section>

<Start of modified section>
12.10	TRP measurements
12.10.1	General
[bookmark: _Hlk528865828]Refer to subclause 10.8 in 3GPP TR 37.843 [25] for further details. 
A summary of TRP measurement procedures and their applicability to different OTA BS requirements is shown in Table 12.10.1-1. 
Table 12.10.1-1 - Applicability of TRP measurement methods to the type of emissions to be measured.
	
	 OTA base station output power
	FR2 OTA transmit ON/OFF power 
	OTA unwanted emissions: Adjacent channel leakage ratio (ACLR)
(Note 1)
	OTA Operating band unwanted emission (OBUE)
	OTA transmitter spurious emissions OTA
(Note 2)

	Full sphere using reference steps (accurate)
	X
	[X]
	X
	X
	X

	Full sphere using sparse sampling (overestimate) [y]
	
	[X]
	
	
	X (Note 3)

	Two cuts + Pattern multiplication (accurate) (Note 4)
	X
	[X]
	X
	X
	

	Two/three cuts (overestimate)
	
	
	X
	X
	X (Note 3)

	Beam-based directions
	X
	[X]
	X
	X
	

	Peak method
	
	
	
	X
	X

	Equal sector with peak average
	
	
	
	X
	X

	Pre-scan
	
	
	X
	X
	X

	NOTE 1:	Two TRP measurements are needed.
NOTE 2:	Pre-scan is needed to identify the frequencies of interest. Pre-scan can also be applied to ACLR, OBUE and SEM.
NOTE 3:	At harmonic frequencies the use of this method is FFS due to risk of high beamforming gain
NOTE 4:	Pattern multiplication is conditional
NOTE:	If box is blank the method is not excluded but the methodology has not been described in subclause 10.8, 3GPP TR 37.843; if a suitable analysis is shown the method may be applied.



The summation error is based on a reasonable number of test directions and the minimum beam width, which is in turn dependent on antenna size and frequecny. It has been agreed that a rasonable tradeoff between accuracy and sampling is achieved when the SE is 0,75 dB for FR1 BS (which is adopted from OTA AAS BS) and 1,2 dB for FR2 BS. For FR2 BS, the beams are expected to be narrower than an FR1 BS and hence the SE is higher.

<End of modified section>
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