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7
Radiated receiver characteristics


7.2
OTA sensitivity

<unchanged are omitted>
7.2.4
Method of test

7.2.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier: M; see subclause 4.9.1.

Directions to be tested:

receiver target reference direction (D.31), 

conformance test directions (D.33).

7.2.4.2
Procedure
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 E.2.1.
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 polarization 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.23), and supported polarizations.
For BS type 1-H and BS type 1-O 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.

<unchanged are omitted>
7.3
OTA reference sensitivity level

<unchanged are omitted>
7.3.4
Method of test

7.3.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier:

-
B, M and T; see subclause 4.9.1.

Directions to be tested:

OTA REFSENS receiver target reference direction (D.54), 

OTA REFSENS conformance test directions (D.55).

7.3.4.2
Procedure
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 E.2.1.
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 polarization 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.55), and supported polarizations.
For BS type 1-O 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.

<unchanged are omitted>
7.4
OTA dynamic range

<unchanged are omitted>
7.4.4
Method of test

7.4.4.1
Initial conditions

Test environment: Normal: see annex B.2.

RF channels to be tested for single carrier: M; see subclause 4.9.1.

Directions to be tested: OTA REFSENS receiver target reference direction (D.54).

7.4.4.2
Procedure

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 E.2.2.
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 polarization 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 BS type 1-O 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.

<unchanged are omitted>
7.5
OTA in-band selectivity and blocking

<unchanged are omitted>
7.5.1.4
Method of test

7.5.1.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier:

-
M; see subclause 4.9.1.

Base Station RF Bandwidth edge position to be tested for multi-carrier and/or CA: 

-
MRFBW in single-band RIB(s), see subclause 4.9.1; 

-
BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band RIB(s), see subclause 4.9.1.
Directions to be tested:

For BS type 1-O, receiver target reference direction (D.31), 

For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
7.5.1.4.2
Procedure
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 E.2.3.
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)
Align the NR BS to that the wanted signal and interferer signal is polarization matched with the test antenna(s).

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 BS type 1-O 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.

7.5.1.5
Test requirement

<unchanged are omitted>
7.5.1.5.3
Test requirements for BS type 2-O
The requirement shall apply 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.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. 

For FR2, the OTA wanted and the interfering signal are specified in table 7.5.1.5.3-1 and table 7.5.1.5.3-2 for ACS. The reference measurement channel for the OTA wanted signal is identified in subclause 7.3.5.3 and is further specified in TS 38.104 [2] annex A. The characteristics of the interfering signal is further specified in TS 38.104 [2] annex D.

The OTA ACS requirement is applicable outside the Base Station RF Bandwidth. The OTA interfering signal offset is defined relative to the Base station RF Bandwidth edges.

For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA ACS requirement shall apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the NR interfering signal in table 7.5.1.5.3-2. The OTA interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
Table 7.5.1.5.3-1: OTA ACS requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	
	24.24 GHz < f ≤ 33.4 GHz
	37 GHz < f ≤ 52.6 GHz
	

	50, 100, 200, 400
	EISREFSENS + 6dB (Note 3)
	EISREFSENS + 6dB (Note 3)

	EISREFSENS_50M + 27.7  + ΔFR2_REFSENS (Note 1)

EISREFSENS_50M + 26.7  + ΔFR2_REFSENS (Note 2)

	NOTE 1: 
Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz.

NOTE 2: 
Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz.

NOTE 3: 
EISREFSENS is specified in TS 38.104 [2], subclause 10.3.3.


Table 7.5.1.5.3-2: OTA ACS interferer frequency offset for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	50
	±24.29
	50MHz DFT-s-OFDM NR signal

60 kHz SCS

	100
	±24.31
	

	200
	±24.29
	

	400
	±24.31
	


7.5.2
OTA in-band blocking

<unchanged are omitted>
7.5.2.4
Method of test

7.5.2.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier: 
M; see subclause 4.9.1.

Base Station RF Bandwidth edge position to be tested for multi-carrier and/or CA: 

-
MRFBW in single-band RIB(s), see subclause 4.9.1; 
-
BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band RIB(s), see subclause 4.9.1.
Directions to be tested: 

For BS type 1-O:

receiver target reference direction for the minSENS OSDD (D.31), 

OTA REFSENS conformance test directions (D.55),

For BS type 2-O:
OTA REFSENS receiver target reference direction (D.54), 

OTA REFSENS conformance test directions (D.55).
7.5.2.4.2
Procedure
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 E.2.3.
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)
Align the NR BS to that the wanted signal and interferer signal is polarization matched with the test antenna(s)..

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 BS type 1-O 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.

7.5.2.5
Test requirement

<unchanged are omitted>
7.5.2.5.3
Test requirements for BS type 2-O
The requirement shall apply 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.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

For BS type 2-O, the OTA wanted and OTA interfering signals are provided at RIB using the parameters in table 10.5.2.3-1 for general OTA blocking requirements. The reference measurement channel for the OTA wanted signal is identified in subclause 7.3.5.3 and is further specified in TS 38.104 [2] annex A.1. The characteristics of the interfering signal is further specified in TS 38.104 [2] annex D.
The OTA blocking requirements are applicable outside the Base Station RF Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges. 

For BS type 2-O the OTA blocking requirement shall apply in the in-band blocking frequency range, which is defined within frequency range from FUL_low - ΔfOOB to FUL_high + ΔfOOB,where the ΔfOOB for BS type 2-O is defined in table 7.5.2.5.3-0.

Table 7.5.2.5.3-0: ΔfOOB offset for NR operating bands in FR2

	BS type
	Operating band characteristics
	ΔfOOB (MHz)

	BS type 2-O
	FUL_high – FUL_low ≤ 3250 MHz
	1500


For a RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as twice the interfering signal minimum offset in table 7.5.2.5.3-1. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

Table 7.5.2.5.3-1: General OTA blocking requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	OTA wanted signal mean power (dBm)
	OTA interfering signal mean power (dBm)
	OTA interfering signal centre frequency offset

from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of OTA interfering signal

	
	24.24 GHz < f ≤ 33.4 GHz
	37 GHz < f ≤ 52.6 GHz
	
	
	

	50, 100, 200, 400
	EISREFSENS + 6 dB
	EISREFSENS + 6 dB
	EISREFSENS_50M + 33 + ΔFR2_REFSENS dB
	±75
	50 MHz DFT-s-OFDM NR signal

60 kHz SCS

	NOTE:   EISREFSENS and EISREFSENS_50M are given in TS 38.104 [2], subclause 10.3.3.


7.6
OTA out-of-band blocking


<unchanged are omitted>
7.6.4
Method of test

7.6.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier (SC): M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier (MC): 

-
MRFBW in single-band RIB(s), see subclause 4.9.1; 
-
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band RIB(s), see subclause 4.9.1.

In addition, for multi-band RIB(s):

-
For BRFBW_T'RFBW, blocking testing above the highest operating band may be omitted.
-
For B'RFBW_TRFBW, blocking testing below the lowest operating band may be omitted.

Directions to be tested: 

For BS type 1-O, receiver target reference direction (D.31).

For BS type 2-O, OTA REFSENS receiver target reference direction (D.62).

7.6.4.2
Procedure
7.6.4.2.1
BS type 1-O procedure for out-of-band blocking
Place NR BS and the test antenna(s) according to annex E.2.4.1.

Align the NR BS and test antenna(s) according to the directions to be tested.  

Connect test antenna(s) to the measurement equipment as shown in annex E.2.4.1.

The test antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the BS and the blocking frequencies. 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.
The OTA blocking interferer is injected into the test antenna, with the blocking interferer producing specified interferer field strength level for each supported polarization. The interferer shall be polarization matched in-band and the polarization maintained for out-of-band frequencies. 

Generate the wanted signal in receiver target 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. 
Set the transmitter unit associated with the RIB under test to transmit in receiver target reference direction with the carrier set-up and power allocation according to the applicable test configuration(s) (see subclause 4.8). The transmitter may be turned OFF for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.
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. The distance between the test object and test antenna injecting the interferer signal is adjusted when necessary to ensure specified interferer signal level to be received.
The CW interfering signal shall be swept with a step size of 1 MHz within the specified range.

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.

Repeat for all supported polarizations.
In addition, for BS type 1-O multi-band RIB, the following steps shall apply:
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.

7.6.4.2.2
BS type 1-O procedure for co-location blocking
Place NR BS and CLTA as specified in subclause 4.12.2.3.

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.
Align the NR BS and test antenna(s) according to the directions to be tested.

Connect test antenna and CLTA to the measurement equipment as depicted in annex E.2.4.2.

The NR BS receives the wanted signal in all supported polarizations, in the receiver target reference direction from the test antenna.  

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.

Generate the wanted signal in receiver target 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.
Set the transmitter unit associated with the RIB under test to transmit in receiver target reference direction with the carrier set-up and power allocation according to the applicable test configuration(s) (see subclause 4.8). The transmitter may be turned OFF for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.
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.

The CW interfering signal shall be swept with a step size of 1 MHz within the specified range.

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.

In addition, for BS type 1-O multi-band RIB(s), the following steps shall apply:

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.
7.6.4.2.3
BS type 2-O procedure for out-of-band blocking
Place NR BS and the test antenna(s) according to annex E.2.4.1.
Align the NR BS and test antenna(s) according to the directions to be tested.  
Connect test antenna(s) to the measurement equipment as shown in annex E.2.4.1.
The test antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the BS and the blocking frequencies. 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.
The OTA blocking interferer is injected into the test antenna, with the blocking interferer producing specified interferer field strength level for each supported polarization. The interferer shall be polarization matched in-band and the polarization maintained for out-of-band frequencies. 

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.

Set the transmitter unit associated with the RIB under test to transmit in OTA REFSENS receiver target reference direction with the carrier set-up and power allocation according to the applicable test configuration(s) (see subclause 4.7). The transmitter may be turned OFF for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.
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. The distance between the test object and test antenna injecting the interferer signal is adjusted when necessary to ensure specified interferer signal level to be received.
The interfering signal shall be swept within the frequency range and step size specified in table 7.6.4.2.3-1.

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


Repeat for all supported polarizations.

<unchanged are omitted>
7.7
OTA receiver spurious emissions

  <unchanged are omitted>
7.7.4
Method of test

7.7.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier, see subclause 4.9.1: 


For FR1:

B when testing from 30 MHz to FDL_low - ΔfOBUE
T when testing from FDL_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)

For FR2: 

B when testing from 30 MHz to FDL_low - ΔfOBUE 
T when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
RF bandwidth positions to be tested in single-band RIB(s) for multi-carrier and/or CA, see subclause 4.9.1:

For FR1:

BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
TRFBW when testing from FDL_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)

For FR2: 

BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
TRFBW when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
RF bandwidth positions to be tested in multi-band RIB(s) for multi-carrier and/or CA, see subclause 4.9.1:

For FR1:

BRFBW_T'RFBW when testing from 30 MHz to FDL_Blow_low - ΔfOBUE 
B'RFBW_TRFBW when testing from FDL_Bhigh_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)
BRFBW_T'RFBW and B'RFBW_TRFBW when testing from FDL_Blow_high + ΔfOBUE to FDL_Bhigh_low - ΔfOBUE
Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex I) as long as the required TRP output power level is achieved.
7.7.4.2
Procedure

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).

7)
Measure the emission at the specified frequencies with specified measurement bandwidth 

8)
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

9)
Calculate TRP at each specified frequency using the directional measurements.

In addition, for BS type 1-O multi-band RIB(s), the following steps shall apply:

10)
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.

<unchanged are omitted>
7.8
OTA receiver intermodulation

7.8.1
Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver unit to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. The requirement is defined as a directional requirement at the RIB.

7.8.2
Minimum requirement

The minimum requirement for BS type 1-O is in TS 38.104 [2], subclause 10.8.2.

The minimum requirement for BS type 2-O is in TS 38.104 [2], subclause 10.8.3.

7.8.3
Test purpose

To verify that the BS receiver dynamic range, the relative throughput shall fulfil the specified limit.

7.8.4
Method of test

7.8.4.1
Initial conditions

Test environment: Normal, annex B.2.

RF channels to be tested for single carrier:

M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 

-
MRFBW for single-band RIB(s), see subclause 4.9.1.
-
BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band RIB(s), see subclause 4.9.1.
Directions to be tested: 

OTA REFSENS receiver target reference direction (D.54).

In addition, for BS type 1-O, receiver target reference direction (D.31).
7.8.4.2
Procedure
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 E.2.6.
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)
Align the NR BS to that the wanted signal and interferer signal is polarization matched with the test antenna(s).

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 and supported polarizations.

In addition, for BS type 1-O multi-band RIB(s), the following steps shall apply:

10)
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.

7.8.5
Test requirement

7.8.5.1
BS type 1-O
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and:

-
when the wanted signal is based on EISREFSENS: the AoA of the incident wave of a received signal and the interfering signal are within the FR1 OTA REFSENS RoAoA.
-
when the wanted signal is based on EISminSENS: the AoA of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.

For NR, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals at the RIB with the conditions specified in tables 7.8.5.1-1 and 7.8.5.1-2 for intermodulation performance and in tables 7.8.5.1-3 and 7.8.5.1-4 for narrowband intermodulation performance. 

The reference measurement channel for the wanted signal is identified in table 7.3.5.2-1, table 7.3.5.2-2 and table 7.3.5.2-3 for each BS channel bandwidth and further specified in annex A.

The subcarrier spacing for the modulated interfering signal shall be the same as the subcarrier spacing for the wanted signal, except for the case of wanted signal subcarrier spacing 60 kHz and BS channel bandwidth ≤ 20 MHz, for which the subcarrier spacing of the interfering signal should be 30 kHz.

The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.

For a RIBs supporting operation in non-contiguous spectrum within any operating band, the narrowband intermodulation requirement shall apply in addition inside any sub-block gap in case the sub-block gap is at least as wide as the BS channel bandwidth of the NR interfering signal in tables 7.8.5.1-2 and 7.8.5.1-4. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For multi-band RIBs, the intermodulation requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the gap size is at least twice as wide as the NR interfering signal centre frequency offset from the Base Station RF Bandwidth edge.
For multi-band RIBs, the narrowband intermodulation requirement shall apply in addition inside any Inter RF Bandwidth gap in case the gap size is at least as wide as the NR interfering signal in tables 7.8.5.1-2 and 7.8.5.1-4. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
Table 7.8.5.1-1: General intermodulation requirement

	BS class
	Wanted Signal mean power (dBm)
	Mean power of interfering signals (dBm)
	Type of interfering signal

	Wide Area BS
	EISREFSENS + 6 dB
	-52 - ΔOTAREFSENS
	See table 7.8.5.1-2

	
	EISminSENS + 6 dB
	-52 - ΔminSENS
	

	Medium Range BS
	EISREFSENS + 6 dB
	-47 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB
	-47 - ΔminSENS
	

	Local Area BS
	EISREFSENS + 6 dB
	-44 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB
	-44 - ΔminSENS
	

	NOTE: 
EISREFSENS and EISminSENS depend on the BS class and on the BS channel bandwidth as specified in TS 38.104 [2], subclause 10.3.2 and 10.2.1. 


Table 7.8.5.1-2: Interfering signals for intermodulation requirement 

	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper base station RF Bandwidth edge (MHz)
	Type of interfering signal

	5
	[±7.5]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal (Note 1)

	10
	[±7.45]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal (Note 1)

	15
	[±7.43]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal (Note 1)

	20
	[±7.38]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal (Note 1)

	30
	[±7.43]
	CW

	
	[±25]
	5MHz DFT-S-OFDM NR signal (Note 1)

	25
	[±7.45]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal (Note 2)

	40
	[±7.45]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal (Note 2)

	50
	[±7.35]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal (Note 2)

	60
	[±7.49]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal (Note 2)

	70
	[±7.42]
	CW

	
	[±25]
	5MHz DFT-S-OFDM NR signal (Note 2)

	80
	[±7.44]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal (Note 2)

	90
	[±25]
	CW

	
	[±7.43]
	5MHz DFT-S-OFDM NR signal (Note 2)

	100
	[±7.45]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal (Note 2)

	NOTE 1: For the 15 kHz subcarrier spacing, the number of RB is 25. For the 30 kHz subcarrier spacing, the number of RB is 10.

NOTE 2: For the 15 kHz subcarrier spacing, the number of RB is 100. For the 30 kHz subcarrier spacing, the number of RB is 50. For the 60 kHz subcarrier spacing, the number of RB is 24.


Table 7.8.5.1-3: Narrowband intermodulation performance requirement in FR1
	BS class
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	Wide Area BS
	EISREFSENS + 6 dB

 (Note 1)
	-52 - ΔOTAREFSENS
	See table 7.8.5.1-4

	
	EISminSENS + 6 dB

 (Note 1)
	-52 - ΔminSENS
	

	Medium Range BS
	EISREFSENS + 6 dB

 (Note 1)
	-47 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB

 (Note 1)
	-47 - ΔminSENS
	

	Local Area BS
	EISREFSENS + 6 dB

 (Note 1)
	-44 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB

 (Note 1)
	-44 - ΔminSENS
	

	NOTE:
EISREFSENS and EISminSENS depends on the BS channel bandwidth as specified in TS 38.104 [2], subclause 10.3.2 and 10.2.1.


Table 7.8.5.1-4: Interfering signals for narrowband intermodulation requirement in FR1

	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering RB centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz)
	Type of interfering signal

	5
	[±360]
	CW

	
	[±1420]
	5MHz DFT-S-OFDM NR signal, 1 RB  (NOTE 1)

	10
	[±325]
	CW

	
	[±1780]
	5MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	15 (NOTE 2)
	[±380]
	CW

	
	[±1600]
	5MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	20 (NOTE 2)
	[±345]
	CW

	
	[±1780]
	5MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	25 (NOTE 2)
	[±325]
	CW

	
	[±1990]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	30 (NOTE 2)
	[±320]
	CW

	
	[±1990]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	40 (NOTE 2)
	[±310]
	CW

	
	[±2710]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	50 (NOTE 2)
	[±330]
	CW

	
	[±3250]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	60 (NOTE 2)
	[±350]
	CW

	
	[±3790]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	70 (NOTE 2)
	[±400]
	CW

	
	[±4870]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	80 (NOTE 2)
	[±390]
	CW

	
	[±4870]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	90 (NOTE 2)
	[±340]
	CW

	
	[±5770]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	100 (NOTE 2)
	[±340]
	CW

	
	[±5770]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	NOTE 1:
Interfering signal consisting of one resource block positioned at the stated offset, the BS channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge.

NOTE 2:
This requirement shall apply only for a G-FRC mapped to the frequency range at the channel edge adjacent to the interfering signals.


7.8.5.2
BS type 2-O
Throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with OTA wanted signal at the assigned channel frequency and two OTA interfering signals provided at the RIB using the parameters in tables 7.8.5.2-1 and 7.8.5.2-2. All of the OTA test signals arrive from the same direction, and the requirement is valid if the signals arrive from any direction within the FR2 OTA REFSENS RoAoA. The reference measurement channel for the wanted signal is identified in [table 7.3.2-1] for each BS channel bandwidth and further specified in annex A.

The subcarrier spacing for the modulated interfering signal shall be the same as the subcarrier spacing for the wanted signal. 

The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges.

Table 7.8.5.2-1: General intermodulation requirement

	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Mean power of interfering signals (dBm)
	Wanted signal mean power (dBm)
	Type of interfering signal

	50, 100, 200, 400
	EISREFSENS_50M + 25 + ΔFR2_REFSENS dB
	EISREFSENS + 6dB
	See table 7.8.5.2-2

	NOTE:    EISREFSENS and EISREFSENS_50M are given in TS 38.104 [2], subclause 10.3.3.


Table 7.8.5.2-2: Interfering signals for intermodulation requirement 

	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the Base Station RF Bandwidth edge (MHz)
	Type of interfering signal

	50 MHz
	[±7.5]
	CW

	
	[±40]
	50MHz DFT-s-OFDM NR signal 

(Note)

	100 MHz


	[±6.88]
	CW

	
	[±40]
	50MHz DFT-s-OFDM NR signal 

(Note)

	200 MHz


	[±5.64]
	CW

	
	[±40]
	50MHz DFT-s-OFDM NR signal 

(Note)

	400 MHz
	[±6.02]
	CW

	
	[±45]
	50MHz DFT-s-OFDM NR signal 

(Note)

	NOTE: For the 60 kHz subcarrier spacing, the number of RB is 64. For the 120 kHz subcarrier spacing, the number of RB is 32.


7.9
OTA in-channel selectivity

<unchanged are omitted>
7.9.4
Method of test

7.9.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier:
 M; see subclause 4.9.1.

Directions to be tested: 
For BS type 1-O, receiver target reference direction (D.31),
For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).

7.9.4.2
Procedure
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 E.2.7.
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)
Align the NR BS to that the wanted signal and interferer signal is polarization matched with the test antenna(s).

For each supported NR channel BW:

5)
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.

6)
Measure throughput.

7)
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.

8)
Repeat for all the specified measurement directions and supported polarizations.

In addition, for BS type 1-O 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.

<unchanged are omitted>
<< End change >>

