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1.	Introduction
This contribution provides a TP to TS 38.141-2 correcting the conflict between section 4 and measurement procedures as discussed in [1].

[bookmark: _Toc440014536][bookmark: _Toc481685280][bookmark: _Toc516175375]2.	Text proposal
<Start of Changes>
[bookmark: _Toc510722734][bookmark: _Toc503966980][bookmark: _Toc527700122][bookmark: _Toc481653318][bookmark: _Toc481570476][bookmark: historyclause]6.2.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2. For normal test environment conditions in OTA domain, the test procedure is as follows: 
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3)	Move the BS on the positioner in order that the direction to be tested aligns with the test antenna.
4)	Configure the beam peak direction of the BS according to the declared beam direction pair.
5)	Set the BS to transmit according to the applicable test configuration in subclause 4.7 using the corresponding test model(s) in subclause 4.9.2.
	In addition, for a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.7.2.
6)	Measure EIRP by either a) or b) below:
a)	If the OTA test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS.
b)	If the OTA test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
7)	Test steps 3 to 6 are repeated for all declared beams (D.3) and their reference beam direction pairs and maximum steering directions (D.8 and D.10).
For multi-band capable BS and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carriers activated in the other band.
8)   For extreme conditions tests the methods in annex B.7 may be used where a representative power measurement is taken at both nominal conditions (Pmax,sample,nom) and extreme conditions (Pmax,sample,ext) and the delta (Δsample) is added to the nominal measurement from step 6 such that Pmax,c,EIRP, extreme = Pmax,c,EIRP + Δsample.
[bookmark: _Toc510722735][bookmark: _Toc503966981][bookmark: _Toc527700123]6.2.5	Test requirement
[bookmark: _Toc527700130]<Unchanged sections omitted>
6.3.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3)	Set the BS in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.
4)	Configure the BS such that the beam peak direction(s) applied during the power measurement step 6 are consistent with the grid and measurement approach for the TRP test.
5)	Set the BS to transmit according to the applicable test configuration in clause 5 using the corresponding test model(s) in subclause 4.12.2.
	In addition, for a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.11.
6)	Set the BS in the reference direction of the appropriated TRP measurement grid (see annex I).
7)	Measure EIRP by either a) or b) below:
a)	If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS.
b)	If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
8)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex I).
9)	Calculate TRP using the EIRP measurements.
For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
[bookmark: _Toc527700131]6.3.5	Test requirement
[bookmark: _Toc527700146]<Unchanged sections omitted>
6.4.3.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3)	Move the AAS BS on the positioner in order that the direction to be tested aligns with the test antenna.
4)	Configure the beam peak direction of the BS according to the declared beam direction pair.
5)	Set the BS to transmit using [E-TM 3.1] for BS type 1-O or [E-TM x.x] for BS type 2-O, in TS 38.141-1 [3] subclause 6.1.1.1 at the manufacturers declared rated carrier output EIRP (PRated,c,EIRP).
6)	Measure the average OFDM symbol EIRP as defined in annex F in TS 38.141-1 [3] by either a) or b) below:
a)	If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS. Sum the EIRP measured on both polarizations.
b)	If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
7)	Set the BS to transmit using [E-TM 2] for BS type 1-O or [E-TM x.x] for BS type 2-O, in TS 38.141-1 [3] subclause 6.1.1.1.
8)	Measure the average OFDM symbol power as defined in annex F TS 38.141 [xx] by either a) or b) below:
a)	If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS. Sum the EIRP measured on both polarizations.
b)	If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
The measured OFDM symbols shall not contain RS, PBCH or synchronisation signals. 
9)	If BS supports 256QAM, set the channel set-up of the transmitted signal according to [E-TM 3.1a] for BS type 1-O or [E-TM x.x] for BS type 2-O and repeat step 1. Set to transmit a signal according to [E-TM 2a] for BS type 1-O or [E-TM x.x] for BS type 2-O and repeat step 3.
In addition, for multi-band RIB(s), the following steps shall apply:
10)	For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc527700147]6.4.3.5	Test requirement
[bookmark: _Toc494455239][bookmark: _Toc527700157]<Unchanged sections omitted>
6.5.1.4.2	Procedure
[bookmark: _Toc527700158]6.5.1.4.2.1	General procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing the specified measurements.
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
[bookmark: _Toc527700159]6.5.1.4.2.2	BS type 1-O
[bookmark: _Toc527700170][bookmark: _Toc494455248]<Unchanged sections omitted>
6.5.2.4.2	Procedure
[bookmark: _Toc527700171]6.5.2.4.2.1	General procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing the specified measurements.
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
[bookmark: _Toc527700172]6.5.2.4.2.2	BS type 1-O
[bookmark: _Toc527700192][bookmark: _Toc510694089]<Unchanged sections omitted>
6.6.3.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the NR BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3)	Move the NR BS on the positioner in order that the direction to be tested aligns with the test antenna.
4)	Configure the beamforming settings of the NR BS according to the direction to be tested.
5)	Set the NR BS to output according to the applicable test configuration in subclause 4.7 using the corresponding test models or set of physical channels in subclause 4.9.2. 
For BS declared to be capable of single carrier operation only, set the BS to transmit a signal according to NR-TM 3.1 if 256QAM is not supported by BS or according to NR-TM 3.1a if 256QAM is supported by BS, at manufacturer's declared rated output power (PRated,c,EIRP).
	For BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit according to NR-TM 3.1 if 256QAM is not supported by BS or according to NR-TM 3.1a if 256QAM is supported by BS, on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.7 and 4.x.
For NR-TM 3.1 and NR-TM 3.1a, power back-off shall be applied if it is declared.
6)	For each carrier, measure the EVM and frequency error as defined in annex D.
7)	Repeat steps 5 and 6 for NR-TM 2 if 256QAM is not supported by BS or for NR-TM 2a if 256QAM is supported by BS. For NR-TM 2 and NR-TM 2a the OFDM symbol power (in the conformance direction) shall be at the lower limit of the dynamic range according to the test procedure in subclause 6.3.2.4 and test requirements in subclause 6.3.2.5. 
In addition, for multi-band RIB, the following steps shall apply:
8)	For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc494455240][bookmark: _Toc527700193]6.6.3.5	Test requirements
<Unchanged sections omitted>
 
[bookmark: _Toc512334236][bookmark: _Toc527700202]6.6.4.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the NR BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the NR BS with the test system.
3)	Move the NR BS on the positioner in order that the direction to be tested aligns with the test antenna.
4)	Configure the beamforming settings of the NR BS according to the direction of the testing.
[bookmark: _Toc515534027]5)	Set the NR BS to transmit NR-TM1.1 or any DL signal using TX diversity, MIMO transmission or carrier aggregation, using the configuration with the minimum number of cells and reference signals.
NOTE:	For TX diversity and MIMO transmission, different ports may be configured in NR-TM (using p = 0 and 1).
	For an NR BS declared to be capable of single carrier operation only, set the NR BS to transmit according to manufacturer's declared rated output power, PRated,c,TRP.
	If the NR BS supports intra band contiguous or non-contiguous Carrier Aggregation set the NR BS to transmit using the applicable test configuration and corresponding power setting specified in subclauses 4.11.
	If the NR BS supports inter band carrier aggregation set the BR BS to transmit, for each band, a single carrier or all carriers, using the applicable test configuration and corresponding power setting specified in subclauses 4.11.
6)	Measure the time alignment error between the different reference symbols on different beams on the carrier(s).
In addition, for a multi-band RIB, the following steps shall apply:
7)	For a multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc527700203]6.6.4.5	Test Requirement

<Unchanged sections omitted>
[bookmark: _Toc508620292][bookmark: _Toc527700214]6.7.2.4.2	Procedure
The OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3) Move the AAS BS on the positioner in order that the direction to be tested aligns with the test antenna.
4)	Configure the beam peak direction of the BS according to the declared beam direction pair.
5)	Set the BS to transmit signal. 
6)	Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and across a span, as listed in table 6.7.2.4.2-1 and table  6.7.2.4.2-2. The selected resolution bandwidth (RBW) filter of the analyser shall be 30 kHz or less.
NOTE:	The detection mode of the spectrum analyzer will not have any effect on the result if the statistical properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are not the same, though, the detection mode is power responding. There are at least two ways to be power responding. The spectrum analyser can be set to "sample" detection, with its video bandwidth setting at least three times its RBW setting. Or the analyser may be set to respond to the average of the power (root-mean-square of the voltage) across the measurement cell.
Table 6.7.2.4.2-1: Span and number of measurement points for OBW measurements for NR FR1
	Bandwidth
	BS channel bandwidth 
BWChannel (MHz)
	Aggregated BS channel bandwidth BWChannel_CA (MHz)

	
	5
	10 
	15
	20
	> 20
	> 20

	Span (MHz)
	10
	20
	30
	40
	
	[image: ]

	Minimum number of measurement points
	400
	400
	400
	400
	[image: ]
	[image: ]



Table 6.7.2.4.2-2: Span and number of measurement points for OBW measurements for NR FR2
	Bandwidth
	BS channel bandwidth 
BWChannel (MHz)
	Aggregated BS channel bandwidth BWChannel_CA (MHz)

	
	50
	100 
	200
	400
	> 50

	Span (MHz)
	

	[image: ]

	Minimum number of measurement points
	

	




7)	Compute the total of the EIRP, P0, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the EIRP outside the occupied bandwidth on each side. P1 is half of the total EIRP outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. For the occupied percentage of 99 %, P1 is 0.005 times P0. The EIRP calculation depends on whether the test facility supports dual polarization:
a)	If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS. Measure and sum the EIRP on both polarizations to obtain P0 or P1.
b)	If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power as the sum over both polarizations to obtain P0 or P1
8)	Determine the lowest frequency, f1, for which the sum of all EIRP in the measurement cells from the beginning of the span to f1 exceeds P1.
9)	Determine the highest frequency, f2, for which the sum of all EIRP in the measurement cells from the end of the span to f2 exceeds P1.
10)	Compute the OTA occupied bandwidth as f2 - f1.
In addition, for multi-band RIB(s), the following steps shall apply:
11) For multi-band RIBs and single band tests, repeat the steps 6) - 10) above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
[bookmark: _Toc508620293][bookmark: _Toc527700215]6.7.2.5 	Test requirement
[bookmark: _Toc512334304][bookmark: _Toc527700246]<Unchanged sections omitted>
6.7.5.2.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing the specified measurements.
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the AAS BS with the test system.
3)	Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 6.7.5.2.5.
4)	The measurement device characteristics shall be:
-	Detection mode: True RMS.
5)	Set the BS to transmit
 -	For RIB declared to be capable of single carrier operation only, set the RIB to transmit a signal according to E-TM1.1 in subclause 4.12.2, at manufacturer's declared rated output power Prated,c,TRP.
-	For a RIB declared to be capable of multi-carrier and/or CA operation, set the set the RIB to transmit according to E-TM1.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.7.
6)	Align the BS and the test antenna such that measurements to determine TRP can be performed (see annex I).
7)	Measure the emission at the specified frequencies with specified measurement bandwidth. 
8)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex I).
NOTE 1: the TRP measurement grid may not be the same for all measurement frequencies.
NOTE 2: the frequency sweep or the TRP measurement grid sweep may be done in any order.
9)	Calculate TRP at each specified frequency using the directional measurements.
In addition, for multi-band RIB(s), the following steps shall apply:
10)	For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc512334305][bookmark: _Toc527700247]6.7.5.2.5	Test requirement
[bookmark: _Toc527700256][bookmark: _Toc512334314]<Unchanged sections omitted>
6.7.5.3.4.2		Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing the specified measurements.

1. Select and place the NR BS and CLTA as described in subclause 4.12 with parameters as specified in table 4.12.2.2-1 and table 4.12.2.3-1.
1. Several CLTAs might be required to cover the whole co-location spurious emission frequency ranges.
1. [bookmark: _Hlk508280732]Place test antenna in reference direction at far-field distance, aligned in all supported polarizations (single or dual) with the NR BS as depicted in annex E1.3.
1. The test antenna shall be dual (or single) polarized with the same frequency range as the NR BS for co-location spurious emission test case. 
1. Connect test antenna and CLTA to the measurement equipment as depicted in annex E1.3. 
1. OTA co-location spurious emission is measured as the power sum over all supported polarizations at the CLTA conducted output(s).
1. The measurement device (signal analyzer) characteristics shall be:
-  Detection mode: True RMS.
7) Set the BS type 1-O to transmit:
-	Set the NR BS to transmit maximum power according to the applicable test configuration in subclause 4.7 using the corresponding test models or set of physical channels in subclause 4.9.2. 
9) 	Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the test requirement in subclause 6.7.5.3.5.
In addition, for multi-band RIB, the following steps shall apply:
10)	For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc527700257]6.7.5.3.5		Test requirements
[bookmark: _Toc512334320]<Unchanged sections omitted> 
[bookmark: _Toc527700264][bookmark: _Toc512334321]6.7.5.4.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing the specified measurements.
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the AAS BS with the test system.
3)	Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 6.7.5.2.5.
4)	The measurement device characteristics shall be:
-	Detection mode: True RMS.
5)	Set the BS to transmit:
 -	For RIB declared to be capable of single carrier operation only, set the RIB to transmit a signal according to E-TM1.1 in subclause 4.12.2, at manufacturer's declared rated output power Prated,c,TRP.
-	For a RIB declared to be capable of multi-carrier and/or CA operation, set the set the RIB to transmit according to E-TM1.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.7.
6)	Align the BS and the test antenna such that measurements to determine TRP can be performed (see annex I).
7)	Measure the emission at the specified frequencies with specified measurement bandwidth.
8)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex I).
NOTE 1: the TRP measurement grid may not be the same for all measurement frequencies.
NOTE 2: the frequency sweep or the TRP measurement grid sweep may be done in any order.
9)	Calculate TRP at each specified frequency using the directional measurements.
In addition, for multi-band RIB(s), the following steps shall apply:
10)	For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc527700265]6.7.5.4.5	Test requirement
<Unchanged sections omitted>
[bookmark: _Toc527700273]6.7.5.5.4.2		Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing the specified measurements.
1) Select and place the NR BS and CLTA as described in subclause 4.12, with parameters as specified in table 4.12.2.2-1 and table 4.12.2.3-1.
2) Several CLTAs might be required to cover the whole co-location spurious emission frequency ranges.
3) Place test antenna in reference direction at far-field distance, aligned in all supported polarizations (single or dual) with the NR BS as depicted in Annex E1.3.
4) The test antenna shall be dual (or single) polarized with the same frequency range as the NR BS for co-location spurious emission test case. 
5) Connect test antenna and CLTA to the measurement equipment as depicted in Annex E1.3. 
6) OTA co-location spurious emission is measured as the power sum over all supported polarizations at the CLTA conducted output(s).
7) The measurement device (signal analyzer) characteristics shall be:
-  Detection mode: True RMS.
8) Set the NR BS type 1-O to transmit:
-	Set the NR BS to transmit maximum power according to the applicable test configuration in subclause 4.7 using the corresponding test models or set of physical channels in subclause 4.9.2. 
9) Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the test requirement in subclause 6.7.5.5.5.
In addition, for multi-band RIB, the following steps shall apply:
10) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc527700274]6.7.5.5.5		Test requirements
[bookmark: _Toc494455359]<Unchanged sections omitted> 
[bookmark: _Toc527700281]6.8.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing the specified measurements.
1)  Select a CLTA according to the description in subclause 4.12 and parameters given in table 4.12.2.2-1.  
2) Place the CLTA according to the description in sub-clause 4.12 and parameters given in table 4.12.2.3-1.
3) The test antenna(s) shall be dual (or single) polarized covering the same frequency range as the NR BS and the emission frequencies. 
4) Several test antennas are required to cover both the NR BS and the whole emission frequency range. 
5) Connect test antenna and CLTA to the measurement equipment as shown in Annex E1.5.
6) During the OTA emission measurements at the test antenna conducted output(s), both NR BS and CLTA are rotated around same axis. 
7) The OTA emission measurement method shall be TRP, according to the procedure described in annex I.
8) The measurement device (signal analyzer) characteristics shall be:
-  Detection mode: True RMS.
9) Set the NR BS to transmit:
-	Set the NR BS to transmit maximum power according to the applicable test configuration in subclause 4.7 using the corresponding test models or set of physical channels in subclause 4.9.2. 
10) Generate the interfering signal via the CLTA. The CLTA is fed with Prated,t,TRP, equally divided on all the supported polarizations, from the same signal generator source:
-	using test model as defined in subclause 4.9.2, at a centre frequency offset according to the conditions in table 9.8.2-1 in TS 38.104 [1], but exclude interfering frequencies that are outside of the allocated downlink operating band or interfering frequencies that are not completely within the sub-block gap or within the Inter RF Bandwidth gap.
11) Adjust the interfering signal level at the CLTA conducted input (s) as defined in:
- 	transmitter intermodulation table 9.8.2-1 in TS 38.104 [1].
12) If the interferer signal is applicable according to subclause 4.7, perform the unwanted emission tests specified in subclauses 6.7.3 (OTA ACLR) and 6.7.4 (OTA OBUE) for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclauses 6.7.3 and 6.7.4 (Note 2). The width of the intermodulation products shall be taken into account. 
13) If the interferer signal is applicable according to subclause 4.7, perform the Transmitter spurious emissions test as specified in subclause 6.7.5 (OTA spurious emission), except OTA co-location spurious emission, for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclause 6.7.5 (Note 2). The width of the intermodulation products shall be taken into account.
14) Verify that the emission level does not exceed the required level in subclause 6.8.5 (Test requirements) with the exception of interfering signal frequencies.
15) Repeat the test for the remaining interfering signal centre frequency offsets according to the conditions of:
- 	transmitter intermodulation table 9.8.2-1 in TS 38.104 [1].
16) Repeat the test for the remaining interfering signals defined in subclause 4.7 for requirements 6.7.3 (OTA ACLR), 6.7.4 (OTA OBUE) and 6.7.5 (OTA spurious emission), except OTA co-location spurious emission.
In addition, for multi-band RIB, the following steps shall apply:
17) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
NOTE 1:	The third order intermodulation products are centred at 2F1F2 and 2F2F1. The fifth order intermodulation products are centred at 3F12F2, 3F22F1, 4F1F2, and 4F2F1 where F1 represents the test signal centre frequency or centre frequency of each sub-block and F2 represents the interfering signal centre frequency. The widths of intermodulation products are:
-	(n*BWF1 + m*1.6MHz) for the nF1mF2 products;
-	(n*1.6MHz + m* BWF1) for the nF2mF1 products;
	where BWF1 represents the test signal RF bandwidth or channel bandwidth in case of single carrier, or sub-block bandwidth.
NOTE 2:	During the conformance test the interferer signal can be applied on one side of the wanted signal, while the transmitter intermodulation emission is measured only on the opposite side of the wanted signal. This applies for intermodulation products which are within the operating band or OBUE region.  
[bookmark: _Toc494455360][bookmark: _Toc527700282]6.8.5	Test requirements
[bookmark: _Toc503966990][bookmark: _Toc527700292][bookmark: _Toc481653331]<Unchanged sections omitted>
7.2.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex x.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.
5)	Configure the beam peak direction of the BS according to declared reference beam direction pair for the appropriate beam identifier.
6)	Set the BS to transmit beam(s) of the same operational band as the OSDD being tested according to the appropriate test configuration in clause 5.
7)	Start the signal generator for the wanted signal to transmit:
-	The test signal as specified in subclause 7.2.5.4.
8)	Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in subclause 7.2.5.
9)	Measure:
-	Throughput according to annex A for each supported polarization.
10)	Repeat steps 3 to 9 for all OSDD(s) declared for the BS (D.28).
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
[bookmark: _Toc503966991][bookmark: _Toc527700293]7.2.5	Test requirements
[bookmark: _Toc527700303]<Unchanged sections omitted>
7.3.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D1.1.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Align the BS with the test antenna in the declared direction to be tested.
4)	Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.
5)	Configure the beam peak direction of the BS according to the OTA REFSENS RoAoA for the appropriate beam identifier.
6)	Set the BS to transmit beam(s) of the same operational band as the OTA REFSENS RoAoA being tested according to the appropriate test configuration in clause 5.
7)	Start the signal generator for the wanted signal to transmit:
-	The test signal as specified in subclause 7.3.5.4.
8)	Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in subclause 7.3.5.
9)	Measure:
-	Throughput according to annex x for each supported polarization.
10)	Repeat steps 3 to 9 for all OTA REFSENS conformance test directions of the BS (D.63).
For multi-band capable FR1 BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
[bookmark: _Toc527700304]7.3.5	Test requirements
[bookmark: _Toc508620222][bookmark: _Toc527700314]<Unchanged sections omitted>
7.4.4.2	Procedure
[bookmark: _Toc508620223]OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.x.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Align the BS with the test antenna in the declared direction to be tested.
4)	Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.
5)	Set the test signal mean power so that the calibrated radiated power at the BS Antenna Array coordinate system reference point is as follows:
a)	Set the signal generator for the wanted signal to transmit as specified in table 7.4.5.2-1 to 7.4.5.2-3.
b)	Set the signal generator for the AWGN interfering signal at the same frequency as the wanted signal to transmit as specified in table 7.4.5.2-1 to 7.4.5.2-3.
6)	Measure the throughput for each supported polarization.
For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
[bookmark: _Toc527700315]7.4.5	Test requirement
[bookmark: _Toc527700325]<Unchanged sections omitted>
7.5.1.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.x.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Align the BS with the test antenna in the declared direction to be tested.
4)	Ensure the polarisation match is accomplished such that all the power from the test antenna is captured by the BS under test.
5)	Set the test signal mean power so that the calibrated radiated power at the BS Antenna Array coordinate system reference point is as follows:
a)	Set the signal generator for the wanted signal to transmit as specified in table 7.5.1.5.1-1 for BS type 1-O and table 7.5.1.5.2-1 for BS type 2-O.
b)	Set the signal generator for the interfering signal at the adjacent channel frequency of the wanted signal to transmit as specified in table 7.5.1.5.1-1 for BS type 1-O and table 7.5.1.5.2-1 for BS type 2-O.
6)	Measure throughput for each supported polarization, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in subclause 4.7.2.
For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
[bookmark: _Toc527700326][bookmark: _Hlk513649853]7.5.1.5	Test requirement
[bookmark: _Toc527700336]<Unchanged sections omitted>
7.5.2.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.x.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Align the BS with the test antenna in the declared direction to be tested.
4)	Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.
5)	Set the test signal mean power so that the calibrated radiated power at the BS Antenna Array coordinate system reference point is as follows:
a)	Set the signal generator for the wanted signal to transmit as specified in table 7.5.2.5.1-1 for BS type 1-O and table 7.5.2.5.2-1 for BS type 2-O.
b)	Set the signal generator for the interfering signal at the specified frequency offset from the wanted signal to transmit as specified in table 7.5.2.5.1-1 for BS type 1-O and table 7.5.2.5.2-1 for BS type 2-O.
6)	Measure throughput for each supported polarization, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in subclause 4.7.2.
7)	Repeat steps 3 to 6 for all the specified measurement directions.
For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
[bookmark: _Toc527700337]7.5.2.5	Test requirement
[bookmark: _Toc527700347]<Unchanged sections omitted>
7.6.4.2	Procedure
[bookmark: _Toc527700348]7.6.4.2.1	NR BS type 1-O procedure for out-of-band blocking
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing the specified measurements.
1) Place NR BS and the test antenna(s) according to annex E2.4.1.
2) Align the NR BS and test antenna(s) according to the directions to be tested.  
3) Connect test antenna(s) to the measurement equipment as shown in annex E2.4.1.
4) Polarization match the impinging wanted signal to the supported NR BS element polarizations. The interferer signal polarization shall be meachanically aligned and fixed to the wanted signal polarization. If the test antenna does not cover both the wanted and interfering signal frequencies, separate test antennas for the wanted and interfering signal are required. 
5) Generate the wanted signal in reference direction, according to the applicable test configuration (see subclause 4.8) using applicable reference measurement channel to the RIB, according to TS 38.104 [2], annex A.1. 
6) Set the transmitter unit associated with the RIB under test to transmit in reference direction with the carrier set-up and power allocation according to the applicable test configuration(s) (see subclause 4.8).
7) Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified for general test requirements in table 7.6.5.1.1-1 and, when applicable, for co-location test requirements in table 7.6.5.1.2-1.
8) The CW interfering signal shall be swept with a step size of 1 MHz within the specified range.
9) Measure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the subclause 7.6.5, for the relevant carriers specified by the test configuration in subclause 4.8.
In addition, for multi-band RIB, the following steps shall apply:
10) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc527700349]7.6.4.2.2	NR BS type 1-O procedure for co-location blocking
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing the specified measurements.
1) Place NR BS and CLTA as specified in subclause 4.12.2.3.
2) Several CLTA are required to cover the whole co-location blocking frequency ranges. The CLTA shall be selected according to subclause 4.12.2.2.
3) Align the NR BS and test antenna(s) according to the directions to be tested.
4) Connect test antenna and CLTA to the measurement equipment as depicted in annex E2.4.2.
5) The NR BS receives the wanted signal in all supported polarizations, in the reference direction from the test antenna.  
6) The OTA co-location blocking interferer is injected via the CLTA. The CLTA is fed with the specified co-location blocking interferer power per supported polarization.
7) Generate the wanted signal in reference direction, all supported polarizations, from the test antenna, according to the applicable test configuration (see subclause 4.8) using applicable reference measurement channel to the RIB , according to TS 38.141 [2], annex A.1.
8) Set the transmitter unit associated with the RIB under test to transmit in reference direction with the carrier set-up and power allocation according to the applicable test configuration(s) (see subclause 4.8).
9) Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified for general test requirements in table 7.6.5.1.1-1 and, when applicable, for co-location test requirements in table 7.6.5.1.2-1.
10) The CW interfering signal shall be swept with a step size of 1 MHz within the specified range.
11) Measure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the subclause 7.6.5, for the relevant carriers specified by the test configuration in subclause 4.8.
In addition, for multi-band RIB, the following steps shall apply:
12) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc527700350]7.6.4.2.3	BS type 2-O procedure for out-of-band blocking
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing the specified measurements.
1) Place NR BS and the test antenna(s) according to annex E2.4.1.
2) Align the NR BS and test antenna(s) according to the directions to be tested.  
3) Connect test antenna(s) to the measurement equipment as shown in annex E2.4.1.
4) Polarization match the impinging wanted signal to the supported NR BS element polarizations. The interferer signal polarization shall be mechanically aligned and fixed to the wanted signal polarization. If the test antenna does not cover both the wanted and interfering signal frequencies, separate test antennas for the wanted and interfering signal are required. 
5) Generate the wanted signal, according to the applicable test configuration (see subclause 4.7) using applicable reference measurement channel to the RIB, according to TS 38.104 [2], annex A.1.
6) Set the transmitter unit associated with the RIB under test to transmit in reference direction with the carrier set-up and power allocation according to the applicable test configuration(s) (see subclause 4.7).
7) Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified for general test requirements in table 7.6.5.2.1-1.
8) The interfering signal shall be swept within the frequency range and step size specified in table 7.6.4.2.3-1.
9) Measure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the subclause 7.6.5, for the relevant carriers specified by the test configuration in subclause 4.7.
 Table 7.6.4.2.3-1: Interferer signal step size
	Frequency range
(MHz)
	Minimum supported BS channel bandwidth (MHz)
	Measurement 
step size
(MHz)

	30 to 6000
	50, 100, 200, 400
	1

	

6000 to 60000
	50
	15

	
	100 
	30

	
	200
	60

	
	400 
	60



[bookmark: _Toc494455429][bookmark: _Toc527700351]7.6.5	Test requirements
[bookmark: _Toc527700363]<Unchanged sections omitted>
7.7.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3)	Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 7.7.5.
4)	The measurement device characteristics shall be:
-	Detection mode: True RMS.
5)	Set the TDD BS to receive only.
6)	Align the BS and the test antenna such that measurements to determine TRP can be performed (see annex I).
6)	Measure the emission at the specified frequencies with specified measurement bandwidth 
7)	Repeat step 6-9 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex I).
NOTE 1: the TRP measurement grid may not be the same for all measurement frequencies.
NOTE 2: the frequency sweep or the TRP measurement grid sweep may be done in any order
8)	Calculate TRP at each specified frequency using the directional measurements.
In addition, for multi-band RIB(s), the following steps shall apply:
9)	For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc527700364]7.7.5	Test requirement
[bookmark: _Toc527700373]<Unchanged sections omitted>
7.8.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in Annex D1.1.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.
5)	Configure the beam peak direction of the BS according to declared reference beam direction pair for the appropriate beam identifier.
6)	Set the BS to transmit the beam(s) of the same operational band as the OSDD being tested according to the appropriate test configuration in clause 5.
7)	Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified as follows:
a)	Set the signal generator for the wanted signal to transmit as specified in table 7.8.5.1-1 and 7.8.5.1-3 for BS type 1-O and table 7.8.5.2-1 for BS type 2-O.
b)	Set the Signal generator for the interfering signal at the same frequency as the wanted signal to transmit as specified in table 7.8.5.1-1 and 7.8.5.1-3 for BS type 1-O and table 7.8.5.2-1 for BS type 2-O.
8)	Measure the throughput, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in subclause 5.3.4.
9)	Repeat for all the specified measurement directions.
In addition, for multi-band RIB(s), the following steps shall apply:
10)	For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc527700374]7.8.5	Test requirement
[bookmark: _Toc527700383]<Unchanged sections omitted>
7.9.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D1.1.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Align the BS with the test antenna in the declared direction to be tested.
4)	Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.
For each supported NR channel BW:
7)	Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified as follows:
a)	Adjust the signal generator for the wanted signal as specified in:
For BS type 1-O, table 7.9.5.1-1 for BS of Wide Area BS class, in table 7.9.5.1-2 for BS of Local Area BS class and in table 7.9.5.1-3 for BS of  Medium Range BS class on one side of the FC.
For BS type 2-O, table 7.9.5.2-1 on one side of the FC.
b)	Adjust the signal generator for the interfering signal as specified in:
For BS type 1-O, table 7.9.5.1-1 for BS of Wide Area BS class, in table 7.9.5.1-2 for BS of Local Area BS class and in table 7.9.5.1-3 for BS of  Medium Range BS class at opposite side of the FC and adjacent to the wanted signal.
For BS type 2-O, table 7.9.5.2-1 at opposite side of the FC and adjacent to the wanted signal.
4)	Measure throughput.
5)	Repeat the measurement with the wanted signal on the other side of the FC, and the interfering signal at opposite side of the FC and adjacent to the wanted signal.
9)	Repeat for all the specified measurement directions.
In addition, for multi-band RIB(s), the following steps shall apply:
10)	For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc527700384]7.9.5	Test requirement
<End of Changes>
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