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Introduction
In this contribution we provide TP to External TR on OTA BS testing for the RX directional 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: _Toc21086404][bookmark: _Toc29768841][bookmark: _Toc32332231]10	RX directional requirements
[bookmark: _Toc21086405][bookmark: _Toc29768842][bookmark: _Toc32332232]10.1	General
RX in-band directional requirements all use a wanted signal at a specified EIS power level and throughput/BER quality metric. Requirements which also include an in-band interferer have the wanted signal and the interferer coming from the same direction within the specified RoAoA.






For simplicity since OTA requirements do not all use the same RAT-specific test models nor the same reference measurement channels, the OTA test procedures have been kept general by using “applicable test signal” and “applicable reference measurement channel” where the RAT-specific test model and reference measurement channels can be found in AAS BS or NR BS test specifications TS 37.145-2 [4] and TS 38.141-2 [6].
NOTE 1:	All the calibration and test procedures are valid for FR1 as well as FR2, unless otherwise stated. 
NOTE 2:	All the MU and TT values derivations are valid for Normal test conditions, unless otherwise stated.

For wanted signal frequency above 4.2GHz in FR1 (4.2GHz < f ≤ 6GHz), it has been agreed that MU are obtained as:
	
	
	
With
	 1.96 0.58
And
	 1.96 0.28


[bookmark: _Toc21086406][bookmark: _Toc29768843][bookmark: _Toc32332233]10.2	OTA sensitivity
[bookmark: _Toc32332234]10.2.1	General
Subclause 10.2 captures MU and TT values derivation for the OTA sensitivity directional requirement.

[bookmark: _Toc478460629][bookmark: _Toc32332235]10.2.2	Indoor Anechoic Chamber
[bookmark: _Toc32332236]10.2.2.1	Measurement system description
Measurement system description is captured in subclause 7.2.1. 
[bookmark: _Toc32332237]10.2.2.2 	Test procedure
[bookmark: _Toc32332238]10.2.2.2.1	Stage 1: Calibration
Calibration procedure for the Indoor Anechoic Chamber is captured in subclause 8.2 with the calibration system setup for RX requirements depicted in figure 8.2-2.
[bookmark: _Toc32332239]10.2.2.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:




















1)	Uninstall the reference antenna and install the BS with its 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 testing system.
2)	Set the BS to be satisfied with the sensitivity RoAoA covering conformance testing receiving direction.
3)	Rotate the BS to make the conformance testing receiving direction aligned with the beam peak direction of the reference antenna at the calibration stage.
4)	For FDD, start BS transmission using applicable test model at manufacturer's declared rated output power. 
5)	Set the test signal mean power at the RF signal source generator as the declared minimum EIS level plus Lcal, A→D (as defined in subclause 8.2) and applicable reference measurement channel .
6)	Measure the throughput.
7)	Repeat the above steps 2 ~ 6 per conformance testing direction.
[bookmark: _Toc32332240]10.2.2.3		MU value derivation, FR1
Table 10.2.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).


Table 10.2.2.3-1: IAC MU value derivation for OTA sensitivity measurement, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332241]10.2.2.4		MU value derivation, FR2
Table 10.2.2.4-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in Indoor Anechoic Chamber (Normal test conditions, FR2).
Table 10.2.2.4-1: IAC MU value derivation for OTA sensitivity measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.



[bookmark: _Toc478460630][bookmark: _Toc32332242]10.2.3	Compact Antenna Test Range
[bookmark: _Toc32332243]10.2.3.1	Measurement system description
Measurement system description is captured in subclause 7.3. 
[bookmark: _Toc32332244]10.2.3.2	Test procedure
[bookmark: _Toc32332245]10.2.3.2.1	Stage 1: Calibration
Calibration procedure for the Compact Antenna Test Range is captured in subclause 8.3.
[bookmark: _Toc32332246]10.2.3.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:








1)	Set up BS in place of SGH from calibration stage. Align BS with beam peak direction of range antenna.
2)	Configure signal generator, one port (polarization) and one carrier at a time according to maximum power requirement.
3)	Start with signal level at sensitivity level using applicable test model.
4)	Calculate EIS per port (polarization) at this point with EIS = PBER - LA→B.
5)	Repeat steps 2 - 4 for all conformance test beam direction pairs.



[bookmark: _Toc32332247]10.2.3.3	MU value derivation, FR1
Table 10.2.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in CATR (Normal test conditions, FR1).

Table 10.2.3.3-1: CATR MU value derivation for OTA sensitivity measurements, Normal test conditions, FR1
[bookmark: _Toc32332248]10.2.3.4		MU value derivation, FR2
Table 10.2.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in CATR (Normal test conditions, FR2).
Table 10.2.3.4-1: IAC MU value derivation for OTA sensitivity measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332249][bookmark: _Toc478460631]10.2.4	One Dimensional Compact Range 
[bookmark: _Toc32332250]10.2.4.1	Measurement system description
Measurement system description is captured in subclause 7.4.1. 
[bookmark: _Toc32332251]10.2.4.2	Test procedure
[bookmark: _Toc32332252]10.2.4.2.1	Stage 1: Calibration
Calibration procedure for the One Dimensional Compact Range is captured in subclause 8.4.
[bookmark: _Toc32332253]10.2.4.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:




1)	Connect the feed system of the compact probe to the signal generator.
2)	Calibrate the test range, using a reference antenna with standard gain installed in the quiet zone of the probe and measure the path loss between signal generator and reference antenna.
3)	Position the BS in the quiet zone of the probe with its 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 testing system.
4)	Connect the BS to the measurement equipment.
5)	Align with the conformance test direction.
6)	Set the signal generator to the manufacturer declared sensitivity (EIS) level plus the measured path loss.
7)	Measure the throughput and BER of the EUT. 
8)	Repeat test steps 2 - 7 for all declared beams and corresponding conformance steering directions.




[bookmark: _Toc32332254]10.2.4.3	MU value derivation, FR1 
Table 10.2.4.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in One Dimensional Compact Range.
Table 10.2.4.3-1: One Dimensional Compact Range measurement uncertainty value derivation for OTA sensitivity measurements, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc478460632][bookmark: _Toc32332255]10.2.5	Near Field Test range
[bookmark: _Toc32332256]10.2.5.1	Measurement system description 
Measurement system description is captured in subclause 7.5. 
[bookmark: _Toc32332257]10.2.5.2	Test procedure
[bookmark: _Toc32332258]10.2.5.2.1	Stage 1: Calibration
Calibration procedure for the Near Field Test Range is captured in subclause 8.5.
[bookmark: _Toc32332259]10.2.5.2.2	Stage 2: BS measurement






















The testing procedure consists in the following steps:
1)	BS near field radiation pattern measurement: this is performed when the BS will be receiving a defined modulated signal, as defined in applicable conformance test specification.
NOTE:	if the Near Field pattern is derived, for example by transmitting through the antenna array, then uncertainty contributors need to be considered in the measurement uncertainty budget (including differences in matching losses between transmit and receive chains).
2)	BS near field OTA sensitivity measurement: this is performed by measuring the sensitivity in near field when a modulated signal is received by the BS under test,
3)	BS near field to far field EIS transformation: sensitivity measurement is applied.
The near field to far field transformation is a mathematical computation which is applied to the near field measured radiation pattern in order to compute the far field radiation pattern. It is typically performed expanding the measured near field over a set of orthogonal basis functions. The near to far field transform is then performed in two steps:
3.1)	Expansion (or projection) of the measured near field (i.e. Emeas(r)) over a set of orthogonal basis functions (i.e. Fbasis(r)) in order to evaluate the transformed spectrum:
	Emeas(r) = Spectrum * Fbasis(r)
3.2)	FF (i.e. EFF) computation using the previously calculated spectrum and with the basis functions evaluated at r∞ (i.e. Fbasis(r  ∞)): 
	EFF = Spectrum * Fbasis(r  ∞)
When performing the near field to far field transformation, the sensitivity measurement is applied so that the near field pattern will be transformed from relative power (i.e. dB) to absolute power (i.e. dBm). In this specific case, the EIS far field pattern is expressed in terms of the absolute power received by the BS.
4)	BS OTA sensitivity: once the full 3D far field EIS pattern has been computed in step 3 from measurements in step 2, the OTA sensitivity can be derived.



[bookmark: _Toc32332260]10.2.5.3	MU value derivation, FR1
Table 10.2.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in Near Field Test Range.
Standard uncertainty values for the signal generator, network analyzer and reference antenna are according to the test equipment uncertainty values, as captured in annex C.
Table 10.2.5.3-1: NFTR measurement uncertainty value derivation for OTA sensitivity measurements, FR1

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

[bookmark: _Toc21086408][bookmark: _Toc29768845][bookmark: _Toc32332261][bookmark: _Toc478460633]10.2.6	Plane Wave Synthesizer
[bookmark: _Toc32332262]10.2.6.1	Measurement system description 
Measurement system description is captured in subclause 7.6. 
[bookmark: _Toc32332263]10.2.6.2	Test procedure
[bookmark: _Toc32332264]10.2.6.2.1	Stage 1: Calibration
Calibration procedure for the Plane Wave Synthesizer is captured in subclause 8.6.
[bookmark: _Toc32332265]10.2.6.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:

[bookmark: _Toc21086409][bookmark: _Toc29768846]











1)	Install 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 10.2.6.2.2-1. The manufacturer declared coordinate system orientation of the BS is set to be aligned with the testing system.
2)	Configure signal generator, one port and one carrier at a time according to maximum power requirement.
3)	Calculate EIS at this point with EIS = PBER - LC→A.

4) Repeat steps 2 - 3 for all conformance test beam direction pairs and test conditions. 

[image: ]
Figure 10.2.6.2.2-1: PWS setup for OTA sensitivity measurements 
[bookmark: _Toc21086410][bookmark: _Toc29768847]
[bookmark: _Toc21086411][bookmark: _Toc29768848]


[bookmark: _Toc32332266][bookmark: _Toc21086412][bookmark: _Toc29768849]10.2.6.3	MU value derivation, FR1
Table 10.2.6.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in PWS.

Table 10.2.6.3-1: PWS MU value derivation for OTA sensitivity measurements, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

[bookmark: _Toc32332267]10.2.7	Maximum accepted test system uncertainty
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 sensitivity test can be derived from values captured in table 10.2.7-1, 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 sensitivity test requirement. 
From FR2 MU inputs in subclause 10.2.2.4 and 10.2.3.4, it has been agreed that MUEIS is 2.4 dB.

Table 10.2.7-1 OTA test system specific measurement uncertainty values for the OTA sensitivity in Normal test conditions 
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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: _Toc478460634][bookmark: _Toc32332268]10.2.8	Test Tolerance for OTA sensitivity
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA sensitivity were derived based on values captured in subclause 10.2.7.
It has been agreed that the TT for the regulatory receiver directional requirements should be zero, while the TT for other receiver directional requirements should be equal to the MU. 

Frequency range specific Test Tolerance values for the OTA sensitivity test are defined in table 10.2.8-1.
Table 10.2.8-1: Test Tolerance values for the OTA sensitivity, Normal test conditions 
	
	
	
	
	

	
	
	
	
	


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: _Toc21086407][bookmark: _Toc29768844]


	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _Toc21086413][bookmark: _Toc29768850][bookmark: _Toc32332269]10.3	OTA reference sensitivity
The OTA REFSENS requirement is intended to ensure the OTA reference sensitivity level for a declared OTA REFSENS RoAoA.
The OTA reference sensitivity power level EISREFSENS is the mean power received at the radiated interface at which a reference performance requirement shall be met for a specified reference measurement channel.
The measurement methods, along with the corresponding calibration, procedure and MU assessment, are the same as those for the OTA sensitivity requirement in subclause 10.2, except that the required level is EISREFSENS in the measurement procedure.
[bookmark: _Toc21086414][bookmark: _Toc29768851][bookmark: _Toc32332270]10.4	OTA dynamic range
[bookmark: _Toc21086415][bookmark: _Toc29768852][bookmark: _Toc32332271]10.4.1	General
Subclause 10.4 captures MU and TT values derivation for the OTA dynamic range directional requirement.

The OTA dynamic range is a measure of the capability of the receiver unit to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth or the capability of receiving high level of wanted signal.
The requirement applies at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match. 
[bookmark: _Toc21086416][bookmark: _Toc29768853][bookmark: _Toc32332272]10.4.2	Indoor Anechoic Chamber
[bookmark: _Toc32332273]10.4.2.1	Measurement system description
Measurement system description is captured in subclause 7.2.1. 
[bookmark: _Toc32332274]10.4.2.2 	Test procedure
[bookmark: _Toc32332275]10.4.2.2.1	Stage 1: Calibration
Calibration procedure for the Indoor Anechoic Chamber shall be done with the procedure shown in subclause 8.2, 
with the wanted and AWGN interfering signals with power combiner/coupler:
LWanted_cal, A→D:  Calibration value for wanted signal between A and D in figure 7.2.1-3. 
LAWGN_cal, A→E:  Calibration value for AWGN signal between A and E in figure 7.2.1-3.
[bookmark: _Toc32332276]10.4.2.2.2	Stage 2: BS measurement

[bookmark: _Toc21086417][bookmark: _Toc29768854]

[bookmark: _Toc21086418][bookmark: _Toc29768855]
[bookmark: _Toc21086419][bookmark: _Toc29768856]
The measurement procedure is the same as those for the OTA sensitivity requirement in subclause 10.2.2.2.2, except that step 5 is modified as follow:
5)	Set the test signal mean power at the RF signal source generator for wanted signal as the required level plus LWanted_cal, A→D and the reference measurement channel. Set the test signal mean power at the RF signal source generator for AWGN interfering signal as the required level plus LAWGN_cal, A→E and at the same frequency as wanted signal.
[bookmark: _Toc32332277][bookmark: _Toc21086420][bookmark: _Toc29768857]10.4.2.3		MU value derivation, FR1

The MU for OTA dynamic range requirement is not impacted by OTA chamber related uncertainties, so the MU is the same as for the conducted dynamic range requirement. This is further discussed and concluded in subclause 10.4.4.
[bookmark: _Toc32332278][bookmark: _Toc21086421][bookmark: _Toc29768858]10.4.3	Compact Antenna Test Range 
[bookmark: _Toc32332279][bookmark: _Toc21086422][bookmark: _Toc29768859]10.4.3.1	Measurement system description
Measurement system description is captured in subclause 7.3.1 and the measurement system setup for OTA dynamic range depicted on figure 7.3.1-3. 
[bookmark: _Toc32332280]10.4.3.2 	Test procedure
[bookmark: _Toc32332281]10.4.3.2.1	Stage 1: Calibration
Calibration procedure for the CATR shall be done with the procedure shown in subclause 8.3, for the wanted and AWGN interfering signals with power combiner/coupler:

[bookmark: _Toc21086423][bookmark: _Toc29768860]

LWanted_cal, A→B:  Calibration value for wanted signal between A and B in figure 7.3.1-3. 
LAWGN_cal, A→E:  Calibration value for AWGN interfering signal between A and E in figure 7.3.1-3.
[bookmark: _Toc32332282][bookmark: _Toc21086424][bookmark: _Toc29768861]10.4.3.2.2	Stage 2: BS measurement 
The testing procedure consists of the following steps:
1)	Set up BS in place of SGH from calibration stage. Align BS with boresight of transmitting antenna.
2)	Configure RF signal generator for wanted signal to set the signal at the required level plus LA→B and at reference measurement channel.
3)	Configure RF signal generator for AWGN interferer to set the signal at the required level plus LA→E and at the same frequency as wanted signal.   
4)	Measure the throughput of the wanted signal.
5)	Repeat steps 2 - 4 for all conformance test bands and directions.
[bookmark: _Toc32332283][bookmark: _Toc21086425][bookmark: _Toc29768862]10.4.3.3		MU value derivation, FR1

The MU for OTA dynamic range requirement is not impacted by OTA chamber related uncertainties, so the MU is the same as for the conducted dynamic range requirement. This is further discussed and concluded in subclause 10.4.4.
[bookmark: _Toc32332284][bookmark: _Toc21086426][bookmark: _Toc29768863]10.4.4	Maximum accepted test system uncertainty 

The OTA dynamic range requirement provides both a wanted signal and an in-channel AWGN interferer to the BS input. Both the wanted signal and interferer power levels are well above the receiver noise floor, to the extent that the SNR in the receiver is dependent only on the transmitter signal to AWGN level and is independent of the receiver noise level.
Small variations of the receiver power level due to uncertainty factors in the OTA environment will impact both the wanted signal and AWGN equally, and hence do not impact the SNR experienced by the receiver or change the measurement result. Thus, the receiver dynamic range requirement is not impacted by OTA chamber related uncertainties.
In TS 36.141 [3], the MU for the conducted RX dynamic range is taken as the uncertainty in achieving the correct SNR at the test equipment transmitter. Considering the above argumentation that OTA chamber aspects will not impact MU for receiver dynamic range, the same MU of 0.3 dB as for the conducted case can be assumed.
Table 12.4.2-4: MU for receiver directional requirements

	
	


	
	
	
	

	
	
	
	


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332285]10.4.5	Test Tolerance for OTA dynamic range
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA dynamic range were derived based on values in subclause 10.4.4.
It has been agreed that the TT for the regulatory receiver directional requirements should be zero, while the TT for other receiver directional requirements should be equal to the MU. 
Frequency range specific Test Tolerance values for the OTA dynamic range test are defined in table 10.4.5-1.
Table 10.4.5-1: Test Tolerance values for the OTA dynamic range, Normal test conditions 
	
	
	
	

	
	
	
	


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: _Toc21086427][bookmark: _Toc29768864][bookmark: _Toc32332286]10.5	OTA adjacent channel selectivity, general blocking and narrowband blocking
[bookmark: _Toc32332287][bookmark: _Toc21086428][bookmark: _Toc29768865]10.5.1	General
Subclause 10.5 captures MU and TT values derivation for the OTA adjacent channel selectivity (ACS), general blocking and narrowband blocking directional requirements.
[bookmark: _Toc32332288]10.5.2	Indoor Anechoic Chamber


[bookmark: _Toc21086429][bookmark: _Toc29768866]
[bookmark: _Toc32332289][bookmark: _Toc21086430][bookmark: _Toc29768867]10.5.2.1	Measurement system description
Measurement system description is captured in subclause 7.2.1, with the Indoor Anechoic Chamber measurement system setup for ACS, general blocking and narrowband blocking depicted on figure 7.2.1-4. 
[bookmark: _Toc32332290]10.5.2.2 	Test procedure
[bookmark: _Toc32332291]10.5.2.2.1	Stage 1: Calibration
Calibration procedure for the Indoor Anechoic Chamber shall be done with the procedure shown in subclause 8.2, 

[bookmark: _Toc21086431][bookmark: _Toc29768868]
for the frequencies of wanted and unwanted signals with power combiner/coupler. Calculate the calibration value for wanted and unwanted signal from A to D as well as from A to E:
LWanted_cal, A→D:  Calibration value for wanted signal between A and D in figure 7.2.1-4. 
LUnanted_cal, A→E:  Calibration value for unwanted signal between A and E in figure 7.2.1-4.
[bookmark: _Toc32332292][bookmark: _Toc21086432][bookmark: _Toc29768869]10.5.2.2.2	Stage 2: BS measurement 
The testing procedure consists of the following steps:
1)	Uninstall the reference antenna and install the BS with its 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 testing system.
2)	Set the BS to be satisfied with the RoAoA desired by the requirement covering conformance testing receiving direction.
3)	Rotate the BS to make the conformance testing receiving direction aligned with the boresight of the reference antenna at the calibration stage.
4)	For FDD BS start transmission at the required condition.
5)	Set the test signal mean power at the RF signal source generator for wanted signal as the required level plus LWanted_cal, A→D  and the reference measurement channel.
6) Set the test signal mean power at the RF signal source generator for unwanted signal as the required level plus LUnwanted_cal, A→E  and the interference signal channel.
7)	Measure the throughput.
8)	Repeat the above steps 1 - 6 per conformance testing direction.
[bookmark: _Toc32332293][bookmark: _Toc21086433][bookmark: _Toc29768870]10.5.2.3	MU value derivation, FR1
[bookmark: _Toc21086434][bookmark: _Toc29768871]
The MU is estimated based on conducted MU value (e.g. as in TS 36.141 [3]), the MU for EIS in subclause 10.2 and an estimated uncertainty for matching of test equipment and BS or test antenna.

        
Where 
                                                             
                                                          
                                                 
The uncertainty budget behind the EIS MU is captured in subclause 10.2. The 2 sigma matching uncertainty is 0.196 dB for   f ≦ 3 GHz and 0.314 dB for 3GHz < f ≦ 4.2 GHz .
The ACLR effect from the interference signal is assumed to be 0.4 dB, as in TS 36.141 [3]. This is under the assumption that no additional PA is needed for the test signal in the OTA test setup.

[bookmark: _Toc21086435][bookmark: _Toc29768872]
The MU for ACS is calculated as follows. Note that all uncertainties in the table are 1.96σ values.
Table 10.5.2.3-1: IAC MU value derivation for OTA ACS, general blocking and narrowband blocking measurement, FR1
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	Calculation details

	
	±0.7 dB
	±1 dB
	

	
	±0.7 dB
	±1 dB
	

	
	±0.196 dB
	±0.314 dB
	

	
	±0.672dB
	±0.949 dB
	

	
	±0.672 dB
	±0.949 dB
	

	
	1.22 dB
	1.25 dB
	

	
	0.9 dB
	0.9 dB
	

	
	±0.196 dB
	±0.314 dB
	

	
	±0.8 dB
	±0.804 dB
	

	ACLR effect
	0.4 dB
	

	
	1.7 dB
	2.00 dB
	



[bookmark: _Toc32332294][bookmark: _Toc21086436][bookmark: _Toc29768873]10.5.3	Compact Antenna Test Range 
[bookmark: _Toc32332295]10.5.3.1	Measurement system description
Measurement system description is captured in subclause 7.3, with the CATR measurement system setup for ACS, general blocking and narrowband blocking depicted on figure 7.3.1-3. 
[bookmark: _Toc32332296]10.5.3.2	Test procedure
[bookmark: _Toc32332297]10.5.3.2.1	Stage 1: Calibration
Calibration procedure for the Compact Antenna Test Range shall be done with the procedure shown in subclause 8.3, 
for the frequencies of wanted and interfering signals with power combiner/coupler. Calculate the calibration value for wanted and interfering signal from A to B as well as from A to E:
LWanted_cal, A→B:  Calibration value for wanted signal between A and B in figure 7.3.1-3. 
Linterferer_cal, A→E:  Calibration value for interfering signal between A and E in figure 7.3.1-3.
[bookmark: _Toc32332298]10.5.3.2.2	Stage 2: BS measurement 
The testing procedure consists of the following steps:


[bookmark: _Toc21086437][bookmark: _Toc29768874]



[bookmark: _Toc21086438][bookmark: _Toc29768875]
[bookmark: _Toc21086439][bookmark: _Toc29768876]
1)	Set up BS in place of SGH from calibration stage. Align BS with boresight of transmitting antenna.
2)	Configure RF signal generator for wanted signal to set the signal at the required level plus LA→B and at reference measurement channel.
3)	Configure RF signal generator for interferer to set the signal at the required level plus LA→E and at reference measurement channel. The interferer’s centre frequency offset should be swept as required.   
4)	Measure the throughput of the wanted signal.
5)	Repeat steps 2 - 4 for all conformance test directions.
6)	Repeat steps above per involved band for multi-band RIB(s).
[bookmark: _Toc32332299][bookmark: _Toc21086440][bookmark: _Toc29768877]10.5.3.3	MU value derivation, FR1
[bookmark: _Toc21086441][bookmark: _Toc29768878]
The MU is estimated based on conducted MU value (e.g. as in TS 36.141 [3]), the MU for EIS in subclause 10.2 and an estimated uncertainty for matching of test equipment and BS or test antenna.
Additional MU budget contributors to be considered are listed in table 10.5.3.3-1.
Table 10.5.3.3-1: CATR uncertainty budget format for mismatch error
	
	
	

	

	
	
	


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc21086442][bookmark: _Toc29768879]
The 2 sigma matching uncertainty is 0.294 dB up to 4.2 GHz.
Test system uncertainty is obtained by follwing equations:
	
Where 
	
	
	
And we assume   
[bookmark: _Hlk517088270]Test system uncertainty for ACS, narrow band blocking, and general band blocking is shown in Table 10.3.5.3.4.2-1. Note that all uncertainties in table are 1.96σ values.
Table 10.5.3.3-2: CATR MU value derivation for OTA ACS, general blocking and narrowband blocking measurement, FR1

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	Calculation details

	

	
	±0.7 dB
	±1 dB
	

	
	
	±0.7 dB
	±1 dB
	

	
	
	±0.294 dB
	±0.294 dB
	

	
	
	±0.635dB
	±0.956 dB
	

	
	
	±0.635 dB
	±0.956 dB
	

	
	
	1.33 dB
	1.40 dB
	

	
	
	0.9 dB
	0.9 dB
	

	
	
	±0.294 dB
	±0.294 dB
	

	
	
	±0.933 dB
	±1.03 dB
	

	
	ACLR effect
	0.4 dB
	

	
	
	1.7 dB
	2.1 dB
	



[bookmark: _Toc32332300][bookmark: _Toc21086443][bookmark: _Toc29768880]10.5.4		Maximum accepted test system uncertainty 
MU can be calculated as follows:

	 
With

	

	
And

	

Substituting the variables above into the formula provided in TR 37.843 [26], clause 10.3, the MU for 4.2GHz < f ≤ 6GHz for each receiver directional requirement can be calculated as shown in tables 12.4.2-1 to 12.4.2-3 below.
Table 12.4.2-1: MU for adjacent channel selectivity, narrowband blocking, in-channel selectivity
	
	Test System Uncertainty
	Standard uncertainty ui (dB)

	
	
	IAC
	CATR

	
	
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	
	MUconductedwanted (Wanted signal level error)
	1
	1.30
	1
	1.30

	
	MUconductedint (Interferer signal level error)
	1
	1.30
	1
	1.30

	
	MUEIS (Combined standard uncertainty)
	0.64
	0.77
	0.71
	0.83

	
	MUTestEquipment (Uncertainty of the RF signal generator)
	0.46
	0.58
	0.46
	0.58

	
	MUmatching (Impedance mismatch in the transmitting chain)
	0.16
	0.28
	0.15
	0.28

	
	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4
	0.4

	
	Combined standard uncertainty (1σ)
	1.02
	1.19
	1.08
	1.24

	
	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	2.00
	2.33
	2.12
	2.43



Table 12.4.2-2: MU for in-band blocking
	
	Test System Uncertainty
	Standard uncertainty ui (dB)

	
	
	IAC
	CATR

	
	
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	
	MUconductedwanted (Wanted signal level error)
	1
	1.30
	1
	1.30

	
	MUconductedint (Interferer signal level error)
	1.2
	1.46
	1.2
	1.46

	
	MUEIS (Combined standard uncertainty)
	0.64
	0.77
	0.71
	0.83

	
	MUTestEquipment (Uncertainty of the RF signal generator)
	0.46
	0.58
	0.46
	0.58

	
	MUmatching (Impedance mismatch in the transmitting chain)
	0.16
	0.28
	0.15
	0.28

	
	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4
	0.4

	
	Combined standard uncertainty (1σ)
	1.09
	1.25
	1.14
	1.29

	
	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	2.13
	2.44
	2.24
	2.54



Substituting the variables above into the formula, the MU in FR2 for each receiver directional requirement can be calculated as shown in tables 12.4.3-3 below.
Table 12.4.3-3: MU for adjacent channel selectivity, in-band blocking, in-channel selectivity
	Test System Uncertainty
	Standard uncertainty ui (dB)
IAC+CATR

	MUEIS (Expanded uncertainty)
	2.4

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.9

	MUPA (Uncertainty due to use of PA)
	0.2

	ACLReffect (Impact of interferer leakage)
	0.4

	Combined standard uncertainty (1σ)
	1.74

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	3.40



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 ACS, general blocking and narrowband blocking test can be derived from values captured in table 10.5.4-1, 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 ACS, general blocking and narrowband blocking test requirements. 

Table 10.5.4-1: Test system specific measurement uncertainty values for the OTA ACS, general blocking and narrowband blocking
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
The MU for the receiver directional requirements are summarized in table 12.4.2-4 below.
Table 12.4.2-4: MU for adjacent channel selectivity, in-band blocking, in-channel selectivity
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332301]10.5.5	Test Tolerance for OTA ACS, general blocking and narrowband blocking
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA ACS, general blocking and narrowband blocking were derived based on values in subclause 10.5.4.
It has been agreed that the TT for the regulatory receiver directional requirements should be zero, while the TT for other receiver directional requirements should be equal to the MU. 
Frequency range specific Test Tolerance values for the OTA ACS, general blocking and narrowband blocking tests are defined in table 10.5.5-1.
Table 10.5.5-1: Test Tolerance values for the OTA ACS, general blocking and narrowband blocking, Normal test conditions 
	
	
	

	
	
	


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: _Toc21086444][bookmark: _Toc29768881][bookmark: _Toc32332302]10.6	OTA receiver intermodulation
[bookmark: _Toc21086445][bookmark: _Toc29768882][bookmark: _Toc32332303]10.6.1	General
Subclause 10.2 captures MU and TT values derivation for the OTA receiver intermodulation directional requirement.

[bookmark: _Toc21086446][bookmark: _Toc29768883][bookmark: _Toc32332304]10.6.2	Indoor Anechoic Chamber
[bookmark: _Toc32332305]10.6.2.1	Measurement system description
Measurement system description is captured in subclause 7.2.1, with the Indoor Anechoic Chamber measurement system setup for OTA RX IMD depicted on figure 7.2.1-5.
[bookmark: _Toc32332306]10.6.2.2 	Test procedure
[bookmark: _Toc32332307]10.6.2.2.1	Stage 1: Calibration

[bookmark: _Toc21086447][bookmark: _Toc29768884]

[bookmark: _Toc21086448][bookmark: _Toc29768885]
Calibration procedure for the Indoor Anechoic Chamber shall be done with the procedure shown in subclause 8.2, for frequencies of wanted and unwanted signals with power combiner/coupler. Calculate the calibration value for wanted and unwanted signal from A to D, from A to E, and from A to F:
LWanted_cal, A→D:  Calibration value for wanted signal between A and D in figure 7.2.1-5. 
LUnanted_cal, A→E:  Calibration value for unwanted signal between A and E in figure 7.2.1-5.
LUnanted_cal, A→F:  Calibration value for unwanted signal between A and F in figure 7.2.1-5.
[bookmark: _Toc32332308][bookmark: _Toc21086449][bookmark: _Toc29768886]10.6.2.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:

1)	Uninstall the reference antenna and install the BS with its 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 testing system.
2)	Set the BS to be satisfied with the RoAoA desired by the requirement covering conformance testing receiving direction.
3)	Rotate the BS to make the conformance testing receiving direction aligned with the boresight of the reference antenna at the calibration stage.
4)	For FDD BS start transmission at the required condition. 
5)	Set the test signal mean power at the RF signal source generator for wanted signal as the required level plus LWanted_cal, A→D  and the reference measurement channel.
6)	Set the test signal mean power at the RF signal source generators for unwanted signal as the required level plus LUnwanted_cal, A→E  or plus LUnwanted_cal, A→F and the interference signal channel.
7)	Measure the throughput.
8)	Repeat the above steps 2 - 6 per conformance testing direction.
[bookmark: _Toc32332309][bookmark: _Toc21086450][bookmark: _Toc29768887]10.6.2.3	MU value derivation, FR1
[bookmark: _Toc21086451][bookmark: _Toc29768888]
The MU is estimated based on conducted MU value (e.g. as in TS 36.141 [3]), the MU for EIS in subclause 10.2 and an estimated uncertainty for matching of test equipment and BS or test antenna.
	 
Where 
	 
	 
	
	 
The uncertainty budget behind the EIS MU is captured in subclause 10.2. The 2 sigma matching uncertainty is 0.196 dB for   f ≦ 3GHz and 0.314 dB for 3GHz < f ≦ 4.2 GHz.
The ACLR effect from the interference signal is assumed to be 0.4 dB, as in TS 36.141 [3]. This is under the assumption that no additional PA is needed for the test signal in the OTA test setup.
[bookmark: _Toc21086452][bookmark: _Toc29768889]
The MU for RX IM is calculated as follows. Note that all uncertainties in the table are 1.96σ values.
Table 10.6.2.3-1: IAC MU value derivation for OTA RX IMD measurement, FR1
	Frequency range
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	

	
	±0.7 dB
	±1.0 dB
	

	
	±0.5 dB
	±0.7 dB
	

	
	±0.7 dB
	±1.0 dB
	

	
	±0.196 dB
	±0.314 dB
	

	
	±0.672dB
	±0.949 dB
	

	
	±0.460 dB
	±0.626 dB
	

	
	±0.672dB
	±0.949 dB
	

	
	1.22 dB
	1.25 dB
	

	
	0.9 dB
	0.9 dB
	

	
	±0.196 dB
	±0.314 dB
	

	
	±0.8 dB
	±0.807 dB
	

	ACLR effect
	0.4 dB
	

	
	2.0 dB
	2.5 dB
	



[bookmark: _Toc32332310][bookmark: _Toc21086453][bookmark: _Toc29768890]10.6.3	Compact Antenna Test Range 
[bookmark: _Toc32332311]10.6.3.1	Measurement system description
Measurement system description is captured in subclause 7.3.1, with the CATR measurement system setup for OTA RX IMD depicted on figure 7.3.1-4. 
[bookmark: _Toc32332312]10.6.3.2	Test procedure
[bookmark: _Toc32332313]10.6.3.2.1	Stage 1: Calibration
Calibration procedure for the CATR shall be done with the procedure shown in subclause 8.3, 
[bookmark: _Toc21086454][bookmark: _Toc29768891]

[bookmark: _Toc21086455][bookmark: _Toc29768892]
for the frequencies of wanted and 2 interfering signals with power combiners/couplers. Calculate the calibration value for wanted and interfering signals from A to B as well as from A to E and A to H:
LWanted_cal, A→B:  Calibration value for wanted signal between A and B in figure 7.3.1-4. 
Linterferer1_cal, A→E:  Calibration value for interfering signal between A and E in figure 7.3.1-4.
Linterferer2_cal, A→H:  Calibration value for interfering signal between A and H in figure 7.3.1-4.
[bookmark: _Toc32332314][bookmark: _Toc21086456][bookmark: _Toc29768893]10.6.3.2.2	Stage 2: BS measurement 
The testing procedure consists of the following steps:
1)	Set up BS in place of SGH from calibration stage. Align BS with boresight of transmitting antenna.
2)	Configure RF signal generator for wanted signal to set the signal at the required level plus LA→B and at reference measurement channel.
3)	Configure RF signal generator for interferer1 to set a modulated signal at the required level plus LA→E and at reference measurement channel. The interferer’s centre frequency offset should also fulfil the requirement.  
4)	Configure RF signal generator for interferer2 to set a CW signal at the required level plus LA→H and at reference measurement channel. The interferer’s centre frequency offset should also fulfil the requirement.
5)	Measure the BER or throughput of the wanted signal.
6)	Repeat steps all above per involved band for multi-band RIB(s). 
[bookmark: _Toc32332315][bookmark: _Toc21086457][bookmark: _Toc29768894]10.6.3.3	MU value derivation, FR1
[bookmark: _Toc21086458][bookmark: _Toc29768895]
The MU is estimated based on conducted MU value (e.g. as in TS 36.141 [3]), the MU for EIS in subclause 10.2 and an estimated uncertainty for matching of test equipment and BS or test antenna.
[bookmark: _Toc21086459][bookmark: _Toc29768896]
Test system uncertainty is obtained by follwing equations:

Where 
	
	
	
	
And we assume 
Test system uncertainty for OTA receiver intermodulation is shown in table 10.6.3.3-1. Note that all uncertainties in table are 1.96σ values.
Table 10.6.3.3-1: CATR MU value derivation for OTA receiver intermodulation measurement, FR1
	Frequency range
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	

	RX IM
	
	±0.7 dB
	±1.0 dB
	

	
	
	±0.5 dB
	±0.7 dB
	

	
	
	±0.7 dB
	±1.0 dB
	

	
	
	±0.294 dB
	±0.294 dB
	

	
	
	±0.635 dB
	±0.956 dB
	

	
	
	±0.404 dB
	±0.635 dB
	

	
	
	±0.635 dB
	±0.956 dB
	

	
	
	1.33 dB
	1.40 dB
	

	
	
	0.9 dB
	0.9 dB
	

	
	
	±0.294 dB
	±0.294 dB
	

	
	
	±0.933 dB
	±1.03 dB
	

	
	ACLR effect  
	0.4 dB
	

	
	
	2.0 dB
	2.6 dB
	



[bookmark: _Toc32332316][bookmark: _Toc21086460][bookmark: _Toc29768897]10.6.4	Maximum accepted test system uncertainty 
MU can be calculated as follows:
 

	
With

	

	
And

	

Table 12.4.2-3: MU for receiver intermodulation
	
	Test System Uncertainty
	Standard uncertainty ui (dB)

	
	
	IAC
	CATR

	
	
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	
	MUconductedwanted (Wanted signal level error)
	1
	1.30
	1
	1.30

	
	MUconductedmodint (Modulated interferer signal level error)
	1
	1.30
	1
	1.30

	
	MUconductedCWint (CW interferer signal level error)
	0.7
	1.08
	0.7
	1.09

	
	MUEIS (Combined standard uncertainty)
	0.64
	0.77
	0.71
	0.83

	
	MUTestEquipment (Uncertainty of the RF signal generator)
	0.46
	0.58
	0.46
	0.58

	
	MUmatching (Impedance mismatch in the transmitting chain)
	0.16
	0.28
	0.15
	0.28

	
	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4
	0.4

	
	Combined standard uncertainty (1σ)
	1.24
	1.57
	1.32
	1.62

	
	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	2.43
	3.09
	2.60
	3.17



Substituting the variables above into the formula, the MU in FR2 for each receiver directional requirement can be calculated as shown in table below.
Table 12.4.3-4: MU for receiver intermodulation
	Test System Uncertainty
	Standard uncertainty ui (dB)
IAC+CATR

	MUEIS (Expanded uncertainty)
	2.4

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.9

	MUCWint (CW interferer signal level error)
	0.9

	MUPA (Uncertainty due to use of PA)
	0.2

	ACLReffect (Impact of interferer leakage)
	0.4

	Combined standard uncertainty (1σ)
	1.99

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	3.90



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 RX IMD test can be derived from values captured in table 10.6.4-1, 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 RX IMD test requirements. 

Table 10.6.4-1: Test system specific measurement uncertainty values for the OTA receiver intermodulation
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
The MU for the receiver directional requirements are summarized in table 12.4.2-4 below.
Table 12.4.2-4: MU for receiver directional requirements
	
	


	
	
	
	
	

	
	
	
	
	


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332317]10.6.5	Test Tolerance for OTA RX IMD
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA RX IMD were derived based on values discussed in subclause 10.6.4.
It has been agreed that the TT for the regulatory receiver directional requirements should be zero, while the TT for other receiver directional requirements should be equal to the MU. 
Frequency range specific Test Tolerance values for the OTA RX IMD test are defined in table 10.6.5-1.
Table 10.5.5-1: Test Tolerance values for the OTA RX IMD, Normal test conditions 
	
	
	
	

	
	
	
	


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: _Toc21086461][bookmark: _Toc29768898][bookmark: _Toc32332318]10.7	OTA in-channel selectivity
[bookmark: _Toc32332319]10.7.1	General
Subclause 10.7 captures MU and TT values derivation for the OTA in-channel selectivity (ICS) directional requirements.
[bookmark: _Toc32332320]10.7.2	Indoor Anechoic Chamber
[bookmark: _Toc32332321]10.7.2.1	Measurement system description
Measurement system description is captured in subclause 7.2.1, with the Indoor Anechoic Chamber measurement system setup for OTA ICS depicted on figure 7.2.1-5.
[bookmark: _Toc32332322]10.7.2.2 	Test procedure
[bookmark: _Toc32332323]10.7.2.2.1	Stage 1: Calibration

[bookmark: _Toc21086462][bookmark: _Toc29768899]

[bookmark: _Toc21086463][bookmark: _Toc29768900]
[bookmark: _Toc21086464][bookmark: _Toc29768901]
[bookmark: _Toc21086465][bookmark: _Toc29768902]
The procedure for calibration for OTA ICS is the same as for OTA ACS, as described in subclause 10.5.2.2.1 and the system setup depicted on figure 7.2.1-4, however calibration must be carried out for wanted signal and interferer signals appropriate to OTA ICS.
[bookmark: _Toc32332324][bookmark: _Toc21086466][bookmark: _Toc29768903]10.7.2.2.2	Stage 2: BS measurement 
The procedure for OTA ICS is based on the OTA ACS procedure, described in subclause 10.5.2.2.1.
[bookmark: _Toc32332325][bookmark: _Toc21086467][bookmark: _Toc29768904]10.7.2.3	MU value derivation, FR1
[bookmark: _Toc21086468][bookmark: _Toc29768905]
The MU budget and values for OTA ICS are the same as those for OTA ACS, described in subclause 10.5.2.3.
[bookmark: _Toc21086469][bookmark: _Toc29768906]

[bookmark: _Toc32332326][bookmark: _Toc21086470][bookmark: _Toc29768907]10.7.3	Compact Antenna Test Range 
[bookmark: _Toc32332327]10.7.3.1	Measurement system description
Measurement system description is captured in subclause 7.3.1, with the CATR measurement system setup for OTA ICS depicted on figure 7.3.1-5. 
[bookmark: _Toc32332328]10.7.3.2	Test procedure
[bookmark: _Toc32332329]10.7.3.2.1	Stage 1: Calibration
Calibration procedure for the CATR shall be done with the procedure shown in subclause 8.3, 
[bookmark: _Toc21086471][bookmark: _Toc29768908]

with power combiner/coupler. Calculate the calibration value for wanted and interfering signal from A to B as well as from A to D:
LWanted_cal, A→B:  Calibration value for wanted signal between A and B in figure 7.3.1-5. 
Linterferer_cal, A→D:  Calibration value for interfering signal between A and D in figure 7.3.1-5.
[bookmark: _Toc32332330][bookmark: _Toc21086473][bookmark: _Toc29768910]10.7.3.2.2	Stage 2: BS measurement 
The testing procedure consists of the following steps:
1)	Set up BS in place of SGH from calibration stage. Align BS with boresight of transmitting antenna.
2)	Configure RF signal generator for wanted signal to set it at the required level plus LA→B and at one side of the frequency centre of reference measurement channel. 
3)	Configure RF signal generator for interferer to set it at the required level plus LA→E and at the other side of the frequency centre of reference measurement channel. The interferer should be adjacent to the wanted signal.   
4)	Measure the throughput of the wanted signal. 
5)	Repeat the steps 2 - 4 by exchange the locations of wanted signal and interfering signal in frequency domain at the same channel. 
6)	Repeat steps above per involved band for multi-band RIB(s).
[bookmark: _Toc32332331][bookmark: _Toc21086474][bookmark: _Toc29768911]10.7.3.3	MU value derivation, FR1
[bookmark: _Toc21086475][bookmark: _Toc29768912]
The MU budget and values for OTA ICS are the same as those for OTA ACS, described in subclause 10.5.3.3.
[bookmark: _Toc21086476][bookmark: _Toc29768913]

[bookmark: _Toc32332332][bookmark: _Toc21086477][bookmark: _Toc29768914]10.7.4	Maximum accepted test system uncertainty 
The MU value for OTA ICS is the same as that for OTA ACS, described in subclause 10.5.4.
[bookmark: _Toc32332333]10.7.5	Test Tolerance for OTA ICS
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA ICS were derived based on values in subclause 10.7.4.
It has been agreed that the TT for the regulatory receiver directional requirements should be zero, while the TT for other receiver directional requirements should be equal to the MU.
Frequency range specific Test Tolerance values for the OTA ICS test are defined in table 10.7.5-1.
Table 10.7.5-1: Test Tolerance values for the OTA ICS, Normal test conditions 
	
	
	
	
	

	
	
	
	
	


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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