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Introduction
In this contribution we provide TP to External TR on OTA BS testing for the in-band TRP requirements section. 
Technical content is based on the draft TR shared on the RAN4 Drafts reflector before the e-meeting. Technical content is sourced from the following legacy TRs (indicated by individual Track Changes IDs), with additional text corrections applied by the Rapporteur: 
· TR 37.842, v13.3.0
· TR 37.843, v15.6.0
· TR 38.817-02, v15.6.0
Structure of sections is based on the TR Skeleton as in [2].
The MU / TT values in the text were highlighted for the purpose of values cross-checking in the final version of the TR, once the MU and TT sections are completed with corrected and updated inputs from the Excel spreadsheet. 
References
[1]		RP-193225		Over the air (OTA) base station (BS) testing TR, WID
[2]		R4-2001807		Skeleton for TR 37.941 on OTA BS testing, Rel-15
TP to the External TR on OTA BS testing
------------------------------ Modified section ------------------------------
[bookmark: _Toc32332334]11	In-band TRP requirements
[bookmark: _Toc32332335][bookmark: _Toc21086479][bookmark: _Toc29768916]11.1	General
Clause 11 captures MU and TT values derivation for the in-band TRP requirements. 
[bookmark: _Toc32332336]11.2	OTA BS output power 
[bookmark: _Toc21086480][bookmark: _Toc29768917][bookmark: _Toc32332337]11.2.1	General
Subclause 11.2 captures MU and TT values derivation for the OTA BS output power TRP requirement in Normal test conditions. 
[bookmark: _Toc21086481][bookmark: _Toc29768918][bookmark: _Toc32332338]11.2.2	Indoor Anechoic Chamber
[bookmark: _Toc32332339]11.2.2.1	Measurement system description
Measurement system description is captured in subclause 7.2.1, with the Indoor Anechoic Chamber measurement system setup depicted on figure 7.2.1-1.

[bookmark: _Toc21086482][bookmark: _Toc29768919]
[bookmark: _Hlk506307871]
NOTE: 	Whilst the TRP estimation does not require far-field conditions explicitly the MU budget below is based on errors under far-field conditions. If far-field conditions are not met an IAC may still be used but a separate MU analysis is necessary.
[bookmark: _Toc32332340]11.2.2.2 	Test procedure
[bookmark: _Toc32332341]11.2.2.2.1	Stage 1: Calibration
Calibration procedure for the Indoor Anechoic Chamber is captured in subclause 8.2 with the calibration system setup for TX requirements depicted in figure 8.2-1.

[bookmark: _Hlk506307818]

[bookmark: _Toc21086483][bookmark: _Toc29768920]

[bookmark: _Toc32332342][bookmark: _Toc21086484][bookmark: _Toc29768921]11.2.2.2.2	Stage 2: BS measurement 
The testing procedure consists of the following steps:
1)	Uninstall the reference antenna and install the BS with the manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the BS is set to be aligned with the testing system.
2)	Rotate the BS to make the testing direction aligned with the direction of the receiving antenna.
3)	Set the BS to transmit the test signal at the maximum power according to the applicable test model. 
4)	Measure the applicable test parameter.
5)	Repeat the above steps 3 - 4 at a number of discrete directions around the sphere according to the chosen measurement grid, see subclause 6.3.3.
6)	Calculate TRPs from EIRP, as shown in subclause 6.3.
The appropriate test parameter in step 4 is the measured mean power PR_desired, D within the desired signal channel bandwidth for each carrier arriving at the measurement equipment connector at reference point D (figure 7.2.1-1). Calculation of EIRPd is done using the following equitation:
	EIRPd = PR_desired, D + LTX_cal, A→D
NOTE:	If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS, then measure and sum the EIRP on both polarizations. If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations and calculate total radiated transmit power as the sum over both polarizations.
[bookmark: _Toc21086485][bookmark: _Toc29768922]
[bookmark: _Toc21086486][bookmark: _Toc29768923]


[bookmark: _Toc21086487][bookmark: _Toc29768924][bookmark: _Toc32332343]11.2.2.3	MU value derivation, FR1
Table 11.2.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 11.2.2.3-1: IAC MU value derivation for EIRP measurement of OTA BS output power, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.



[bookmark: _Toc32332344][bookmark: _Toc21086488][bookmark: _Toc29768925]11.2.3	Compact Antenna Test Range 
[bookmark: _Toc32332345]11.2.3.1	Measurement system description
Measurement system description is captured in subclause 7.3, with the Compact Antenna Test Range measurement system setup depicted on figure 8.3-1.
[bookmark: _Toc32332346]11.2.3.2	Test procedure
[bookmark: _Toc32332347]11.2.3.2.1	Stage 1: Calibration
Calibration procedure for the Compact Antenna Test Range is captured in subclause 8.3.

[bookmark: _Toc21086489][bookmark: _Toc29768926]





[bookmark: _Toc21086490][bookmark: _Toc29768927]
NOTE: 	This stage may be omitted provided calibration stage has been performed already during output power measurement.

[bookmark: _Toc32332348][bookmark: _Toc21086491][bookmark: _Toc29768928]11.2.3.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:

1)	Set up BS in place of SGH from calibration stage. Align the coordinates system of the BS with that of the test system.
2)	Set the BS to transmit the test signal at the maximum power according to the applicable test model. 
3)	Rotate the BS to make the testing direction aligned with the direction of the receiving antenna.
4)	Measure the applicable test parameter.
5)	Repeat the above steps 2 - 4 at a number of discrete directions around the sphere according to the chosen measurement grid, see subclause 6.3.3.
6)	Calculate TRPs from power density, as shown in subclause 6.3.3.
The appropriate test parameter in step 5 is measured mean power PR_desired, B within the desired signal channel bandwidth for each carrier arriving at the measurement equipment connector B in figure 8.3-1. Calculation of powerd is done using the following equitation:
	powerd = PR_desired, B + LTX_cal, A→B
NOTE: 	If the test facility only supports single polarization, then measure power with the test facility's test antenna/probe polarization matched to the BS, then measure and sum the power on both polarizations. If the test facility supports dual polarization then measure total power for two orthogonal polarizations and calculate total radiated transmit power as the sum over both polarizations.
[bookmark: _Toc21086492][bookmark: _Toc29768929]
[bookmark: _Toc21086493][bookmark: _Toc29768930]


[bookmark: _Toc32332349][bookmark: _Toc21086494][bookmark: _Toc29768931]11.2.3.3	MU value derivation, FR1
Table 11.2.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in CATR (Normal test conditions, FR1).
Table 11.2.3.3-1: CATR MU value derivation for OTA BS output power measurement, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.



[bookmark: _Toc32332350]11.2.3.4	MU value derivation, FR2
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.
Table 11.2.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in CATR (Normal test conditions, FR2).
Table 11.2.3.4-1: CATR MU value derivation for OTA BS output power measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc21086495][bookmark: _Toc29768932][bookmark: _Toc32332351]11.2.4	Near Field Test Range
[bookmark: _Toc32332352]11.2.4.1	Measurement system description 
Measurement system description is captured in subclause 7.5. 
In case of OTA BS output power measurements, NF to FF transform is not needed since TRP is computed based on power density measured in Near Field by sampling properly the declared beam.
[bookmark: _Toc32332353]11.2.4.2	Test procedure
[bookmark: _Toc32332354]11.2.4.2.1	Stage 1: Calibration
Calibration procedure for the Near Field Test Range is captured in subclause 8.5.
[bookmark: _Toc32332355]11.2.4.2.2	Stage 2: BS measurement

[bookmark: _Toc21086496][bookmark: _Toc29768933]

[bookmark: _Toc21086497][bookmark: _Toc29768934]


[bookmark: _Toc21086498][bookmark: _Toc29768935]

The testing procedure consists of the following steps:
1)	Configure the beam of the BS according to the required conditions for the TRP test.
2)	Set the BS to transmit the test signal at the maximum power according to the applicable test model. 
3)	Measure the power density at a number of points (Theta; Phi) in the beam according to the chosen measurement grid. Refer to subclause 6.3 for details about measurement grids for TRP measurements.
4)	Calculate TRP from the measured power density as in subclause 6.3.
[bookmark: _Toc21086499][bookmark: _Toc29768936]
[bookmark: _Toc21086500][bookmark: _Toc29768937]



[bookmark: _Toc21086501][bookmark: _Toc29768938][bookmark: _Toc32332356]11.2.4.3	MU value derivation, FR1
Table 11.2.4.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in NFTR (Normal test conditions, FR1).
Table 11.2.4.3-1: NFTR MU value derivation for power density pattern measurement, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.







[bookmark: _Toc21086502][bookmark: _Toc29768939][bookmark: _Toc32332357]11.2.5	Reverberation chamber
[bookmark: _Toc32332358]11.2.5.1	Measurement system description 
Measurement system description is captured in subclause 7.7. 
[bookmark: _Toc32332359]11.2.5.2	Test procedure
[bookmark: _Toc32332360]11.2.5.2.1	Stage 1: Calibration
Calibration procedure for the Reverberation chamber is captured in subclause 8.7.
[bookmark: _Toc21086503][bookmark: _Toc29768940]

[bookmark: _Toc21086504][bookmark: _Toc29768941]

[bookmark: _Toc32332361][bookmark: _Toc21086505][bookmark: _Toc29768942]11.2.5.2.2	Stage 2: BS measurement
TRP calculation in an RC does not rely on a coordinate system and as such no reference coordinate system is defined for the RC method, and no alignment between BS and test system is required. The BS should be placed/mounted in the working volume of the RC. It is advised (but not mandatory) to orient the BS is such a way that its antenna boresight is pointing towards a well-stirred part of the chamber (such as towards the stirrer).
The testing procedure consists of the following steps:
1. Calculate Ambient Power Level:
1)	Connect the RX antenna to a calibrated receiver test equipment using the same cables as in the calibration step. Turn on the BS control. Keep the BS RF power off. Terminate the REF TX ant in a 50Ω load. See figure 8.7-1 (b).


2)	Measure the voltage data  and calculate the ambient power level as 

3)	Calculate the ambient TRP level as 
2. Calculate BS TRP:
1)	Turn on the BS RF power and measure the received voltage UBS, see figure 8.7-1 (c).

2)	Calculate the BS power as 

3)	Calculate the TRP from the BS as 
[bookmark: _Ref528865675]4)	The following tests shall be performed on the measurement data:
-	The dynamic range TRPBS / TRPamb must be at least 20 dB.
-	The number of uncorrelated samples, calculated via the auto-correlation function, see [35], shall be at least 250.
There is no need for additional directional measurements to the stirring cycle. In a well-stirred chamber, all directional components will be contained in the samples collected during the measurement cycle and accounted for correctly in the final TRP calculation.
NOTE:	A reverberation chamber does not represent a real-life deployment for the BS and can be considered as a hostile environment due to the potentially high field strengths. Therefore, it is important to make sure that the BS is operating properly throughout the entire measurement.


[bookmark: _Toc32332362][bookmark: _Toc21086506][bookmark: _Toc29768943]11.2.5.3	MU value derivation, FR1
Table 11.2.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Reverberation Chamber (Normal test conditions, FR1).
[bookmark: _Toc21086507][bookmark: _Toc29768944]

[bookmark: _Toc21086508][bookmark: _Toc29768945]
Table 11.2.5.3-1: Reverberation chamber MU value derivation for OTA BS output power, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332363]11.2.5.4	MU value derivation, FR2
Table 11.2.5.4-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Reverberation Chamber (Normal test conditions, FR2).
Table 11.2.5.4-1: Reverberation chamber MU value derivation for OTA BS output power, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc13066135][bookmark: _Toc29768946][bookmark: _Toc32332364]11.2.6	Plane Wave Synthesizer
[bookmark: _Toc32332365]11.2.6.1	Measurement system description 
Measurement system description is captured in subclause 7.6. 
[bookmark: _Toc32332366]11.2.6.2	Test procedure
[bookmark: _Toc32332367]11.2.6.2.1	Stage 1: Calibration
Calibration procedure for the Plane Wave Synthesizer is captured in subclause 8.6.
[bookmark: _Toc32332368]11.2.6.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:

[bookmark: _Toc29768947]

[bookmark: _Toc29768948]

[bookmark: _Toc29768949]
1)	Install the BS as BS with the manufacturer declared coordinate system reference point in the same place as the phase center of the reference antenna A as shown in figure 7.6.1-1. The manufacturer declared coordinate system orientation of the BS is set to be aligned with the testing system.
2)	Set the BS to generate the tested beam with the applicable test model with the beam peak direction intended to be the same as the testing direction.
3)	
Measure the appropriate test parameter at the measurement equipment (such as a spectrum analyzer or power meter) denoted in figure 7.6.1-1.
4)	Repeat the above steps 2 - 3 at a number of discrete directions around the sphere according to the chosen measurement grid, see subclause 6.3.3.
5)	Calculate TRPs from power density, as shown in subclause 6.3.3.


The appropriate test parameter in step 4 is mean power PR_desired, C, within the desired signal channel bandwidth for each carrier arriving at the measurement equipment connector C in figure 7.6.1-1. Calculation of powerc is done using the following equitation:
	powerc = PR_desired, C + L
NOTE:	If the test facility only supports single polarization, then measure power with the test facility's test antenna/probe polarization matched to the BS, then measure and sum the power on both polarizations. If the test facility supports dual polarization then measure total power for two orthogonal polarizations and calculate total radiated transmit power as the sum over both polarizations.
[bookmark: _Toc29768950]

[bookmark: _Toc29768951]
[bookmark: _Toc5698241]


[bookmark: _Toc32332369]11.2.6.3	MU value derivation, FR1
Table 11.2.6.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in PWS.
Table 11.2.6.3-1: PWS MU value derivation for OTA BS output power
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

[bookmark: _Hlk20905922]

[bookmark: _Toc32332370][bookmark: _Toc21086509][bookmark: _Toc29768952]11.2.7	Maximum accepted test system uncertainty
For the frequency range up to 4.2 GHz, the same MU values as for E-UTRA were adopted [9]. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same.
For the frequency range 4.2 - 6 GHz, all MU factors, including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ.
For CATR the expanded MU is established as a root sum square combining of the dB values for the MU and the SE (see clause 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.
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for OTA BS output power test can be derived from values captured in table 11.2.7-1, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA BS output power test requirement. 
Table 11.2.7-1: Test system specific MU values for the OTA BS output power test, Normal test conditions, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 11.2.7-2: Test system specific MU values for the OTA BS output power test, Normal test conditions, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc32332371]11.2.8	Test Tolerance for OTA BS output power
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA BS output power were derived based on values captured in subclause 11.2.7.
The TT value was agreed to be the same as the MU value, both for FR1 and FR2.
Frequency range specific Test Tolerance values for the OTA BS output power test are defined in table 11.2.8-1.
Table 11.2.8-1: Test Tolerance values for the OTA BS output power, Normal test conditions, FR1 
	
	
	

	
	
	


Editor’s note: placeholder for the TT table based on the Excel spreadsheet.


Table 11.2.8-2: Test Tolerance values for the OTA BS output power, Normal test conditions, FR2 
Editor’s note: placeholder for the TT table based on the Excel spreadsheet.
An overview of the TT values for all the requirements is captured in clause 17.
[bookmark: _Toc21086510][bookmark: _Toc29768953][bookmark: _Toc32332372]11.3	OTA ACLR
[bookmark: _Toc21086511][bookmark: _Toc29768954][bookmark: _Toc32332373]11.3.1	General
Subclause 11.3 captures MU and TT values derivation for the OTA ACLR TRP requirement in Normal test conditions.
[bookmark: _Toc21086512][bookmark: _Toc29768955][bookmark: _Toc32332374]11.3.2	Indoor Anechoic Chamber
[bookmark: _Toc32332375]11.3.2.1	Measurement system description
Measurement system description is captured in subclause 7.2.1, with the Indoor Anechoic Chamber measurement system setup depicted on figure 7.2.1-1.

[bookmark: _Toc21086513][bookmark: _Toc29768956]

NOTE: 	Whilst the TRP estimation does not require far-field conditions explicitly the MU budget below is based on errors under far-field conditions. If far-field conditions are not met an in-door anechoic chamber may be used but a separate MU analysis is necessary.
[bookmark: _Toc32332376]11.3.2.2 	Test procedure
[bookmark: _Toc32332377]11.3.2.2.1	Stage 1: Calibration
Calibration procedure for the Indoor Anechoic Chamber is captured in subclause 8.2 with the calibration system setup for TX requirements depicted in figure 8.2-1.

[bookmark: _Toc21086514][bookmark: _Toc29768957]

Calibration shall be performed individually for both the wanted signal and adjacent channel frequencies.
[bookmark: _Toc32332378][bookmark: _Toc21086515][bookmark: _Toc29768958]11.3.2.2.2	Stage 2: BS measurement

Reference procedure in subclause 11.2.2.2.2. 
The appropriate parameters in step 4 are:
PR_desired, D: Measured mean power within the desired signal channel bandwidth for each carrier at the measurement equipment connector at D in figure 7.2.1-1.
PR_emission, D: Measured mean emission power in the neighbouring channel bandwidth for each carrier at the measurement equipment connector at D in figure 7.2.1-1.
Calculation of powerd and powere is done using following formulas:
powerd = PR_desired, D + LTX_cal, A→D
powere = PR_emission, D + LTX_cal, A→D
After calculation of TRP from power as shown in subclause 6.3 calculate the OTA ACLR.
[bookmark: _Toc21086516][bookmark: _Toc29768959]
[bookmark: _Toc21086517][bookmark: _Toc29768960]


[bookmark: _Toc21086518][bookmark: _Toc29768961][bookmark: _Toc32332379]11.3.2.3	MU value derivation, FR1
Table 11.3.2.3-1: IAC MU value derivation for the absolute ACLR  measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.



[bookmark: _Toc32332380]11.3.3	Compact Antenna Test Range 
[bookmark: _Toc32332381]11.3.3.1	Measurement system description
Measurement system description is captured in subclause 7.3, with the Compact Antenna Test Range measurement system setup depicted on figure 8.3-1.
[bookmark: _Toc32332382]11.3.3.2	Test procedure
[bookmark: _Toc32332383]11.3.3.2.1	Stage 1: Calibration
Calibration procedure for the Compact Antenna Test Range is captured in subclause 8.3.

[bookmark: _Toc21086519][bookmark: _Toc29768962]

[bookmark: _Toc21086520][bookmark: _Toc29768963]
NOTE: 	This stage may be omitted provided calibration stage has been performed already during output power measurement.
[bookmark: _Toc32332384]11.3.3.2.2	Stage 2: BS measurement 
The testing procedure consists of the following steps:

1)	Align BS with boresight of the range antenna.
2)	Configure carrier at a power level according to the manufacturer's declared rated output power and test configuration.
3)	Measure wanted and adjacent channel power for the frequency offsets both side of carrier frequency considering both polarizations of the range antenna. In multiple carrier case only offset frequencies below the lowest and above the offsets highest carrier frequency used shall be measured for ACLR; offsets in between carriers may be subject to CACLR.
4)	Repeat step 3 for additional points for all necessary points needed for full TRP for the wanted signal and adjacent channel emissions.
5)	Calculate ACLR or CACLR from the wanted signal TRP and the adjacent channel emissions TRP.
The appropriate parameters in step 3 are:
PR_desired, D: Measured mean power within the desired signal channel bandwidth for each carrier at the measurement equipment connector at D in figure 7.3.1-1.
PR_emission, D: Measured mean emission power in the neighbouring channel bandwidth for each carrier at the measurement equipment connector at D in figure 7.3.1-1.
Calculation of Powerd and Powere is done using following formulas:
	Powerd = PR_desired, D + LTX_cal, A→D
	Powere = PR_emission, D + LTX_cal, A→D
After calculation of TRP from power as shown in subclause 6.3, calculate the OTAACLR.




[bookmark: _Toc32332385]11.3.3.3	MU value derivation, FR1
Table 11.3.3.3-1: CATR MU value derivation for the EIRP measurement of the absolute OTA ACLR, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

 
  
Table 11.3.3.3-2: CATR MU value derivation for the EIRP measurement of the relative OTA ACLR, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

 .
 . 
[bookmark: _Toc32332386]11.3.3.4	MU value derivation, FR2
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 11.3.3.4-1: CATR MU value derivation for the EIRP measurement of the absolute OTA ACLR, FR2 
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.3.4-2: CATR MU value derivation for the EIRP measurement of the relative OTA ACLR, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc21086521][bookmark: _Toc29768964][bookmark: _Toc32332387]11.3.4	Near Field Test Range 
[bookmark: _Toc32332388]11.3.4.1	Measurement system description 
Measurement system description is captured in subclause 7.5. 

[bookmark: _Toc21086522][bookmark: _Toc29768965]
In case of OTA ACLR measurement, the NF to FF transform is not needed since ACLR is based on TRP.

[bookmark: _Toc32332389]11.3.4.2	Test procedure
[bookmark: _Toc32332390]11.3.4.2.1	Stage 1: Calibration
Calibration procedure for the Near Field Test Range is captured in subclause 8.5.
[bookmark: _Toc32332391]11.3.4.2.2	Stage 2: BS measurement

[bookmark: _Toc21086523][bookmark: _Toc29768966]

[bookmark: _Toc21086524][bookmark: _Toc29768967]
The procedure for relative ACLR OTA measurement consists of the following steps:


1.	Configure TX branch and carrier according to the required test configuration
2.	Measure in Near Field ACLR and CALCR for the frequency offsets both side of carrier frequency for both polarizations. In multiple carrier case only offset frequencies below the lowest and above the offsets highest carrier frequency used shall be measured.
a.	Power is measured Near Field – no NF to FF transform is applied.
b.	Full sphere power is measured with using a defined sampling grid (refer to subclause 6.3 for proper measurement grids).
3.	Calculate TRP by using the formula in [2].
[bookmark: _Toc21086525][bookmark: _Toc29768968]
[bookmark: _Toc21086526][bookmark: _Toc29768969]


[bookmark: _Toc32332392][bookmark: _Toc21086527][bookmark: _Toc29768970]11.3.4.3	MU value derivation, FR1
Table 11.3.4.3-1 captures derivation of the expanded measurement uncertainty values for OTA ACLR measurements in NFTR (Normal test conditions, FR1).
Table 11.3.4.3-1: NFTR MU value derivation for absolute ACLR measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.


[bookmark: _Toc21086528][bookmark: _Toc29768971][bookmark: _Toc32332393]11.3.5	Reverberation chamber
[bookmark: _Toc32332394]11.3.5.1	Measurement system description 
Measurement system description is captured in subclause 7.7. 
[bookmark: _Toc32332395]11.3.5.2	Test procedure
[bookmark: _Toc32332396]11.3.5.2.1	Stage 1: Calibration
Calibration procedure for the Reverberation chamber is captured in subclause 8.7.
[bookmark: _Toc32332397]11.3.5.2.2	Stage 2: BS measurement

[bookmark: _Toc21086529][bookmark: _Toc29768972]

[bookmark: _Toc21086530][bookmark: _Toc29768973]

[bookmark: _Toc21086531][bookmark: _Toc29768974]
The test procedure is described in subclause 11.2.5.2.2 (i.e. the same procedure as for the OTA BS output power).
[bookmark: _Toc21086532][bookmark: _Toc29768975]
[bookmark: _Toc21086533][bookmark: _Toc29768976]

[bookmark: _Toc32332398][bookmark: _Toc21086534][bookmark: _Toc29768977]11.3.5.3	MU value derivation, FR1
Table 11.3.5.3-1 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.3.5.3-2 captures derivation of the expanded measurement uncertainty values for absolute ACLR measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.3.5.3-1: Reverberation chamber MU value derivation for relative ACLR measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.5.3-2: Reverberation chamber MU value derivation for absolute ACLR measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332399]11.3.5.4	MU value derivation, FR2
Table 11.3.5.4-1 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in Reverberation Chamber (Normal test conditions, FR2).
Table 11.3.5.4-2 captures derivation of the expanded measurement uncertainty values for absolute ACLR measurements in Reverberation Chamber (Normal test conditions, FR2).
Table 11.3.5.4-1: Reverberation chamber MU value derivation for relative ACLR measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.5.4-2: Reverberation chamber MU value derivation for absolute ACLR measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc29768978][bookmark: _Toc32332400]11.3.6	Plane Wave Synthesizer
[bookmark: _Toc32332401]11.3.6.1	Measurement system description 
Measurement system description is captured in subclause 7.6. 
[bookmark: _Toc32332402]11.3.6.2	Test procedure
[bookmark: _Toc32332403]11.3.6.2.1	Stage 1: Calibration
Calibration procedure for the Plane Wave Synthesizer is captured in subclause 8.6.

[bookmark: _Toc5698260][bookmark: _Toc29768979]

[bookmark: _Toc5698261][bookmark: _Toc29768980]
NOTE:	 This stage may be omitted provided calibration stage has been performed already during output power measurement.
[bookmark: _Toc32332404]11.3.6.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:
[bookmark: _Toc29768981]
1)	Align BS with boresight of the range antenna.
2)	Configure carrier at a power level according to the manufacturer's declared rated output power and test configuration.
3)	Measure wanted and adjacent channel power for the frequency offsets both side of carrier frequency considering both polarizations of the range antenna. In multiple carrier case only offset frequencies below the lowest and above the offsets highest carrier frequency used shall be measured for ACLR; offsets in between carriers may be subject to CACLR.
4)	Repeat step 3 for additional points for all necessary points needed for full TRP for the wanted signal and adjacent channel emissions.
5)	Calculate ACLR or CACLR from the wanted signal TRP and the adjacent channel emissions TRP.
The appropriate parameters in step 3 are:
PR_desired, C: Measured mean power within the desired signal channel bandwidth for each carrier at the measurement equipment connector at C in figure 7.6.1-1.
PR_emission, C: Measured mean emission power in the neighbouring channel bandwidth for each carrier at the measurement equipment connector at C in figure 7.6.1-1.
Calculation of Powerd and Powere is done using following formulas:
	Powerc = PR_desired, C + L
	Powere = PR_emission, C + L
After calculation of TRP from power as shown in subclause 6.3, calculate the OTA ACLR.
[bookmark: _Toc29768982]

[bookmark: _Toc29768983]


[bookmark: _Toc32332405]11.3.6.3	MU value derivation, FR1
The MU value derivation for absolute ACLR measurements is the same as in subclause 11.2.6.3 (i.e. OTA BS output power).
Table 11.3.6.3-1 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in PWS.

Table 11.3.6.3-1: PWS MU value derivation for relative ACLR measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.6.3-2: PWS MU value derivation for absolute ACLR measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.



[bookmark: _Toc32332406][bookmark: _Toc21086535][bookmark: _Toc29768984]11.3.7	Maximum accepted test system uncertainty
For the frequency range up to 4.2 GHz, the same MU values as for E-UTRA were adopted [9]. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same.
For the frequency range 4.2 - 6 GHz, all MU factors, including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ.
For CATR the expanded MU is established as a root sum square combining of the dB values for the MU and the SE (see subclause 6.3.6), 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. 
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for absolute and relative OTA ACLR tests can be derived from values captured in table 11.3.7-1 and 11.3.7-2, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA ACLR test requirement. 
Table 11.3.7-1: Test system specific MU values for the absolute OTA ACLR, Normal test conditions, FR1
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.7-2: Test system specific MU values for the relative OTA ACLR, Normal test conditions, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 11.3.7-3: Test system specific MU values for the absolute OTA ACLR, Normal test conditions, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.7-4: Test system specific MU values for the relative OTA ACLR, Normal test conditions, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
For relative ACLR, the MU value was agreed to be 1.0 dB for 0 – 3 GHz bands and 1.2 dB for 3 – 6 GHz bands. The MU in 4.2-6 GHz is valid for BS designed to operate in licensed spectrum.
For absolute ACLR, the MU value was agreed to be 2.2 dB for 0 – 3 GHz bands and 2.7 dB for 3 – 6 GHz bands. The MU in 4.2-6 GHz is valid for BS designed to operate in licensed spectrum.

An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc32332407]11.3.8	Test Tolerance for OTA ACLR
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA ACLR were derived based on values captured in subclause 11.3.7.
For FR1: 
· For relative ACLR, the TT was agreed to be the same as the MU.
· For absolute ACLR, the TT was agreed to be 0 dB.
For FR2: The TT was agreed to be the same as the MU.
Frequency range specific Test Tolerance values for the OTA ACLR test are defined in table 11.3.8-1 and 11.3.8-2.
Table 11.3.8-1: Test Tolerance values for the absolute OTA ACLR, Normal test conditions, FR1 
	
	
	

	
	
	


Editor’s note: placeholder for the TT table based on the Excel spreadsheet.
Table 11.3.8-2: Test Tolerance values for the relative OTA ACLR, Normal test conditions, FR1
Editor’s note: placeholder for the TT table based on the Excel spreadsheet.
	
	
	

	
	
	


Table 11.3.8-3: Test Tolerance values for the absolute OTA ACLR, Normal test conditions, FR2
Editor’s note: placeholder for the TT table based on the Excel spreadsheet.
Table 11.3.8-4: Test Tolerance values for the relative OTA ACLR, Normal test conditions, FR2
Editor’s note: placeholder for the TT table based on the Excel spreadsheet.

An overview of the TT values for all the requirements is captured in clause 17.
[bookmark: _Toc21086536][bookmark: _Toc29768985][bookmark: _Toc32332408]11.4	OTA SEM and OTA OBUE
[bookmark: _Toc32332409]11.4.1	General
Subclause 11.4 captures MU and TT values derivation for the OTA operating band unwanted emission (OBUE) TRP requirement, as well as the OTA spectrum emission mask (SEM) in Normal test conditions. 
[bookmark: _Toc32332410]11.4.2	Indoor Anechoic Chamber
[bookmark: _Toc32332411]11.4.2.1	Measurement system description
Measurement system description is captured in subclause 7.2.1, with the Indoor Anechoic Chamber measurement system setup depicted on figure 7.2.1-1.

[bookmark: _Toc21086537][bookmark: _Toc29768986]
[bookmark: _Toc21086538][bookmark: _Toc29768987]
[bookmark: _Toc21086539][bookmark: _Toc29768988]

NOTE: 	Whilst the TRP estimation does not require far-field conditions explicitly the MU budget below is based on errors under far-field conditions. If far-field conditions are not met an in-door anechoic chamber may be used but a separate MU analysis is necessary.
[bookmark: _Toc32332412]11.4.2.2 	Test procedure
[bookmark: _Toc32332413]11.4.2.2.1	Stage 1: Calibration

[bookmark: _Toc21086540][bookmark: _Toc29768989]
Calibration procedure for the Indoor Anechoic Chamber is captured in subclause 8.2 with the calibration system setup for TX requirements depicted in figure 8.2-1.

Calibration shall be performed individually for each frequency at which unwanted emissions are measured. This may involve calibration measurement or interpolation between calibration points.
[bookmark: _Toc32332414][bookmark: _Toc21086541][bookmark: _Toc29768990]11.4.2.2.2	Stage 2: BS measurement 
Reference procedure in subclause 11.2.2.2.2 (i.e. the same procedure as for OTA BS output power measurement in IAC).
 
The appropriate parameters in step 4 is the mean power for OBUE or SEM test for each carrier arriving at the measurement equipment connector D (figure 7.2.1-1), denoted by PR_OBUE, D or PR_SEM, D, and calculation of EIRPe using following formulas:
EIRPe = PR_OBUE_D + LTX_cal, A→D
EIRPe = PR_SEM_D + LTX_cal, A→D
[bookmark: _Toc21086542][bookmark: _Toc29768991]
[bookmark: _Toc21086543][bookmark: _Toc29768992]


[bookmark: _Toc21086544][bookmark: _Toc29768993][bookmark: _Toc32332415]11.4.2.3 	MU value derivation, FR1
Table 11.4.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE or OTA SEM measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 11.4.2.3-1: IAC MU value derivation for OTA OBUE or OTA SEM measurement, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.



[bookmark: _Toc32332416]11.4.3	Compact Antenna Test Range 
[bookmark: _Toc32332417]11.4.3.1	Measurement system description
Measurement system description is captured in subclause 7.3, with the Compact Antenna Test Range measurement system setup depicted on figure 8.3-1.
[bookmark: _Toc32332418]11.4.3.2	Test procedure
[bookmark: _Toc32332419]11.4.3.2.1	Stage 1: Calibration




Calibration should be carried out using the same procedure as in 8.3.
Calibration shall be performed individually for each frequency at which unwanted emissions are measured. This may involve calibration measurement or interpolation between calibration points.
NOTE: 	This stage may be omitted provided calibration stage has been performed already during BS output power measurement.
11.4.3.2.2	Stage 2: BS measurement 
The reference procedure can be found in subclause 11.2.3.2.2 (i.e. the same procedure as for OTA BS output power).
The appropriate parameters in step 4 is the mean power for OBUE or SEM test for each carrier arriving at the measurement equipment connector B (figure 7.3.1-1), denoted by PR_OBUE_B or PR_SEM_B, and calculation of powere is done using following formulas:
powere = PR_OBUE_B + LTX_cal, A→B
powere = PR_SEM_B + LTX_cal, A→B



[bookmark: _Hlk517360251]
[bookmark: _Toc32332420]11.4.3.3	MU value derivation, FR1
Table 11.4.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE or OTA SEM measurements in CATR (Normal test conditions, FR1).
[bookmark: _Hlk517360267]Table 11.4.3.3-1: CATR MU value derivation for OTA OBUE or OTA SEM measurement, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.



[bookmark: _Toc32332421][bookmark: _Toc21086545][bookmark: _Toc29768994]11.4.3.4	MU value derivation, FR2
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 11.4.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE measurements in CATR (Normal test conditions, FR2).
Table 11.4.3.4-1: CATR MU value derivation for OTA OBUE measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332422]11.4.4	Near Field Test Range
[bookmark: _Toc32332423]11.4.4.1	Measurement system description 
Measurement system description is captured in subclause 7.5. 

[bookmark: _Toc21086546][bookmark: _Toc29768995]
In case of OTA OBUE measurement, NF to FF transform is not needed since TRP is computed based on power density measured in Near Field by sampling properly the power density for OBUE or SEM.
[bookmark: _Toc32332424]11.4.4.2	Test procedure
[bookmark: _Toc32332425]11.4.4.2.1	Stage 1: Calibration
Calibration procedure for the Near Field Test Range is captured in subclause 8.5.
[bookmark: _Toc32332426]11.4.4.2.2	Stage 2: BS measurement

[bookmark: _Toc21086547][bookmark: _Toc29768996]


[bookmark: _Toc21086548][bookmark: _Toc29768997]

Refer to subclause 11.2.4.2.2 (i.e. same procedure as for OTA BS output power in the NFTR). The measured power in step 3 is the power density for OBUE or SEM test for each carrier arriving at the measurement equipment connector.
[bookmark: _Toc32332427][bookmark: _Toc21086549][bookmark: _Toc29768998]11.4.4.3	MU value derivation, FR1
[bookmark: _Toc21086550][bookmark: _Toc29768999]

[bookmark: _Toc21086551][bookmark: _Toc29769000]
Refer to subclause 11.2.4.3 (i.e. the MU value derivation for the OTA BS output power measurement in NFTR) for MU value per point measurement.







[bookmark: _Toc21086552][bookmark: _Toc29769001][bookmark: _Toc32332428]11.4.5	Reverberation chamber
[bookmark: _Toc32332429]11.4.5.1	Measurement system description 
Measurement system description is captured in subclause 7.7. 
[bookmark: _Toc32332430]11.4.5.2	Test procedure
[bookmark: _Toc32332431]11.4.5.2.1	Stage 1: Calibration
Calibration procedure for the Reverberation chamber is captured in subclause 8.7.
[bookmark: _Toc32332432]11.4.5.2.2	Stage 2: BS measurement

[bookmark: _Toc21086553][bookmark: _Toc29769002]

[bookmark: _Toc21086554][bookmark: _Toc29769003]

[bookmark: _Toc21086555][bookmark: _Toc29769004]
The test procedure is described in subclause 11.2.5.2.2 (i.e. the same procedure as for the OTA BS output power).

[bookmark: _Toc21086556][bookmark: _Toc29769005]
[bookmark: _Toc21086557][bookmark: _Toc29769006]

[bookmark: _Toc32332433][bookmark: _Toc21086558][bookmark: _Toc29769007]11.4.5.3	MU value derivation, FR1
Table 11.4.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE or OTA SEM measurement in Reverberation chamber (Normal test conditions, FR1).

Table 11.4.5.3-1: Reverberation chamber MU value derivation for OTA OBUE or OTA SEM measurement, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332434]11.4.5.4	MU value derivation, FR2
Table 11.4.5.4-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE measurements in Reverberation chamber (Normal test conditions, FR2).
Table 11.4.5.4-1: Reverberation chamber MU value derivation for OTA OBUE measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc29769008][bookmark: _Toc32332435]11.4.6	Plane Wave Synthesizer
[bookmark: _Toc32332436]11.4.6.1	Measurement system description 
Measurement system description is captured in subclause 7.6. 
[bookmark: _Toc32332437]11.4.6.2	Test procedure
[bookmark: _Toc32332438]11.4.6.2.1	Stage 1: Calibration
Calibration procedure for the Plane Wave Synthesizer is captured in subclause 8.6.
NOTE:	This stage may be omitted provided calibration stage has been performed already during OTA BS output power measurement.




[bookmark: _Toc29769009]

[bookmark: _Toc29769010]


Calibration shall be performed individually for each frequency at which unwanted emissions are measured. This may involve calibration measurement or interpolation between calibration points.
[bookmark: _Toc32332439]11.4.6.2.2	Stage 2: BS measurement

[bookmark: _Toc5698275][bookmark: _Toc29769011]
Reference procedure in subclause 11.2.6.2.2 (i.e. the same procedure as for OTA BS output power in PWS).
The appropriate parameters in step 3 is the mean power for OBUE or SEM test for each carrier arriving at the measurement equipment connector C (figure 7.6.1-1), denoted by PR_OBUE, C or PR_SEM, C, and calculation of EIRPe is done using following formulas:
EIRPe = PR_OBUE_C + L
EIRPe = PR_SEM_C + L
[bookmark: _Toc29769012]


[bookmark: _Toc32332440]11.4.6.3	MU value derivation, FR1

The MU value for OTA OBUE or OTA SEM in PWS is the same as in subclause 11.2.6.3 (i.e. OTA BS output power MU in PWS).
[bookmark: _Toc32332441][bookmark: _Toc21086559][bookmark: _Toc29769013]11.4.7	Maximum accepted test system uncertainty
For the frequency range up to 4.2 GHz, the same MU values as for E-UTRA were adopted [9]. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same.
For the frequency range 4.2 - 6 GHz, all MU factors, including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ.
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for OTA OBUE or OTA SEM test can be derived from values captured in table 11.4.7-1, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA OBUE or OTA SEM test requirement. 
Table 11.4.7-1: Test system specific MU values for the OTA OBUE or OTA SEM measurement, FR1
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.4.7-2: Test system specific MU values for the OTA OBUE measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
The MU value was agreed to be 1.4 dB for up to 3 GHz bands and 1.5 dB for 3 – 6 GHz bands. The MU in 4.2-6 GHz is valid for BS designed to operate in licensed spectrum.
For CATR the expanded MU is established as a root sum square combining of the dB values for the MU and the SE (see subclause 6.3.6), 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.
An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc32332442]11.4.8	Test Tolerance for OTA OBUE and OTA SEM
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA OBUE and OTA SEM were derived based on values captured in subclause 11.4.7.
NOTE: For OTA SEM, TT values up to 4.2 GHz apply. 
FR1: The TT value was agreed to be the same as the MU value for 0-10 MHz from the carrier and 0 dB for >10 MHz from the carrier.
FR2: The TT value was agreed to be the same as the MU (2.7dB) for 0-10% of the BS channel bandwidth away from the carrier, and 0dB for >10% of BS channel bandwidth from the carrier.
Frequency range specific Test Tolerance values for the OTA OBUE and OTA SEM test in FR1 are defined in table 11.4.8-1. 
Frequency range specific Test Tolerance values for the OTA OBUE test in FR2 are defined in table 11.4.8-2. 
Table 11.4.8-1: Test Tolerance values for the OTA OBUE and OTA SEM, Normal test conditions, FR1 
	
	
	

	
	
	


Editor’s note: placeholder for the TT table based on the Excel spreadsheet.
Table 11.4.8-2: Test Tolerance values for the OTA OBUE, Normal test conditions, FR2
Editor’s note: placeholder for the TT table based on the Excel spreadsheet.
An overview of the TT values for all the requirements is captured in clause 17.

----------------------------- End of modified section ------------------------------
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