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<Start of Change 1>
[bookmark: _Toc152656520]6.12	OTA reference sensitivity
6.12.1	Definition and applicability
The reference sensitivity power level REFSENS is defined as the EIS level at the centre of the quiet zone in the RX beam peak direction, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
This requirement applies to MT RIB only.

6.12.2	Minimum requirement for NCR-MT type 2-O
The For wide areaWA class NCR-MT type 2-O reference sensitivity level is specified the same as the Wide Area IAB-MT reference sensitivity level requirement in TS 38.174 [22], subclause 10.3.3.3.
For The local area LA class NCR type 2-O -MT reference sensitivity level is specified the same as reference sensitivity power level for power class 3 in TS 38.101-2 [14], subclause 7.3.2.3.

6.12.3	Test purpose
The test purpose is to verify that the IAB NCR can meet the throughput requirement for a specified measurement channel at the EISREFSENS level and the range of angles of arrival within the OTA REFSENS RoAoA.
6.12.4	MethdMethod of test
6.12.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:
-	B, M and T; see clause 4.9A.1.
Directions to be tested:
-	OTA REFSENS receiver target reference direction (D.XX),
-	OTA REFSENS conformance test directions (D.XX).
6.12.4.2	Procedure
1)	Place the NCR with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system
2)	Align the manufacturer declared coordinate system orientation of the NCR with the test system.
3)	Align the NCR 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 NCR under test.
5)	Start the signal generator for the wanted signal to transmit:
-	The test signal as specified in clause 6.12.5.
6)	Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in clause 6.12.5.
7)	Measure the throughput.
9)	Repeat steps 3 to 9 for all OTA REFSENS conformance test directions of the NCR (D.XX), and supported polarizations.



[bookmark: _Toc130393589][bookmark: _Toc98754272][bookmark: _Toc137561976][bookmark: _Toc82429695][bookmark: _Toc76541238][bookmark: _Toc155287341][bookmark: _Toc124151049][bookmark: _Toc106178086][bookmark: _Toc89939946][bookmark: _Toc114148804][bookmark: _Toc76541805][bookmark: _Toc138871118][bookmark: _Toc145534568][bookmark: _Toc75816080][bookmark: _Toc75508341][bookmark: _Toc75334149]6.12.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:
-	B, M and T; see clause 4.9.1.
Directions to be tested:
-	OTA REFSENS receiver target reference direction (D.54),
-	OTA REFSENS conformance test directions (D.55).
[bookmark: _Toc130393590][bookmark: _Toc75334150][bookmark: _Toc89939947][bookmark: _Toc82429696][bookmark: _Toc155287342][bookmark: _Toc76541806][bookmark: _Toc145534569][bookmark: _Toc124151050][bookmark: _Toc138871119][bookmark: _Toc137561977][bookmark: _Toc106178087][bookmark: _Toc75816081][bookmark: _Toc114148805][bookmark: _Toc76541239][bookmark: _Toc98754273][bookmark: _Toc75508342]6.12.4.2	Procedure
1)	Place the NCR-MT 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 NCR with the test system.
3)	Align the NCR-MT 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 NCR-MT under test.
5)	Start the signal generator for the wanted signal to transmit:
-	The test signal as specified in clause 6.12.5.
6)	Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in clause 6.12.5.
7)	Measure the throughput according to annex A.1 for each supported polarization.
9)	Repeat steps 3 to 9 for all OTA REFSENS conformance test directions of the NCR-MT (D.55), and supported polarizations.
For multi-band capable FR1 IAB 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.
6.12.5	Test requirements
The FR1 EISREFSENS level is the conducted REFSENS requirement value offset by ΔOTAREFSENS. The test requirement is calculated from the EISREFSENS level offset by the EISREFSENS Test Tolerance specified in clause 4.1.
For NCR type 2-O of WA class, the test requirement for OTA reference sensitivity requirement is defined in TS 38.176-2 [x], clause 7.3.5. 
For NCR type 2-O of LA class, the test requirement for OTA reference sensitivity requirement is defined in TS 38.521-2 [x], clause 7.3.2.5.
This test requirement applies at MT RIB only.
6.12.5.1	Test requirements for NCR-MT type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHz NCR-MT channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a reference measurement channel with 50 MHz NCR-MT channel bandwidth it does not imply that IAB-MT has to support 50 MHz IAB-MT channel bandwidth.
For Wide Area IAB-MT, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
Table 6.12.5.1-1: Wide area FR2-1 OTA reference sensitivity requirement
	 IAB-MT channel Bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS (dBm)

	50, 100, 200
	60
	G-FR2-A1-21
	EISREFSENS_50M + 3.3 + ΔFR2_REFSENS

	50
	120
	G-FR2-A1-22
	EISREFSENS_50M + 3.3 + ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-A1-23
	EISREFSENS_50M + 3.3 + 3 + ΔFR2_REFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full IAB-MT channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.


[bookmark: _Toc155428282][bookmark: _Toc2083][bookmark: _Toc155781300]6.13	OTA maximum input level
6.13.1	Definition and applicability
The maximum input level is defined as the maximum mean power, for which the throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
This requirement applies at MT RIB only. 
6.13.2	Minimum requirement
For NCR type 2-O of LA class, the maximum input power is specified in TS 38.101-2 [x], clause 7.4.
6.13.3	Test purpose
Maximum input level tests ability to receive data with a given average throughput for a specified reference measurement channel, under conditions of high signal level, ideal propagation and no added noise.
6.13.4	Method of test
[bookmark: _Toc76541820][bookmark: _Toc76541253][bookmark: _Toc89939961][bookmark: _Toc106178101][bookmark: _Toc82429710][bookmark: _Toc75816095][bookmark: _Toc98754287][bookmark: _Toc75508356][bookmark: _Toc145534583][bookmark: _Toc124151064][bookmark: _Toc114148819][bookmark: _Toc137561991][bookmark: _Toc155287356][bookmark: _Toc138871133][bookmark: _Toc75334164][bookmark: _Toc130393604]6.13.4.1	Initial conditions
Test environment: Normal: see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9A.1.
Directions to be tested: OTA REFSENS receiver target reference direction (D.XX).
[bookmark: _Toc76541821][bookmark: _Toc124151065][bookmark: _Toc155287357][bookmark: _Toc138871134][bookmark: _Toc89939962][bookmark: _Toc114148820][bookmark: _Toc145534584][bookmark: _Toc75508357][bookmark: _Toc137561992][bookmark: _Toc75334165][bookmark: _Toc82429711][bookmark: _Toc106178102][bookmark: _Toc76541254][bookmark: _Toc75816096][bookmark: _Toc98754288][bookmark: _Toc130393605]6.13.4.2	Procedure
1)	Place the NCR with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system.
2)	Align the manufacturer declared coordinate system orientation of the NCR with the test system.
3)	Align the NCR 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 NCR under test.
5)	Set the test signal mean power so that the calibrated radiated power at the NCR Antenna Array coordinate system reference point is as follows:
a)	Set the signal generator for the wanted signal to transmit as specified in clause 6.13.5.
6)	Measure the throughput.


6.13.5	Test requirements
For NCR type 2-O of LA class, the test requirement for OTA maximum input level is defined in TS 38.521-2 [x], clause 7.4.5.
This test requirement applies at MT RIB only.
[bookmark: _Toc155781303][bookmark: _Toc155428285][bookmark: _Toc18113]6.14	OTA adjacent channel selectivity
6.14.1	Definition and applicability
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
This requirement applies at MT RIB only. 
6.14.2	Minimum requirement
For NCR type 2-O of WA class, the ACS requirement is specified in TS 38.174 [x], clause 10.5.1.4.
[bookmark: _Hlk166504538]For NCR type 2-O of LA class, the ACS requirement is specified in TS 38.101-2 [x], clause 7.5.
6.14.3	Test purpose
Adjacent channel selectivity tests the ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel, under conditions of ideal propagation and no added noise.
6.14.4	Method of test
6.14.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:
-	M; see clause 4.9A.1.
NCR RF Bandwidth edge position to be tested for multi-carrier:
-	MRFBW in single-band operation, see clause 4.9A.1;
Directions to be tested:
-	For NCR type 2-O, OTA REFSENS receiver target reference direction (D.xx).
6.14.4.2	Procedure
1)	Place the NCR with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system.
2)	Align the manufacturer declared coordinate system orientation of the NCR with the test system.
3)	Align the NCR with the test antenna in the declared direction to be tested.
4)	Align the NCR so that the wanted signal and interferer signal is polarization matched with the test antenna(s).
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	Set the test signal mean power so that the calibrated radiated power at the NCR Antenna Array coordinate system reference point is as follows:
a)	
For NCR-MT type 2-O, set the signal generator for the wanted signal to transmit as specified in clause 6.14.5.
b)	
For NCR-MT type 2-O, set the signal generator for the interfering signal at the adjacent channel frequency of the wanted signal to transmit as specified in clause 6.14.5..
7)	Measure throughput according to annex A.1 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 clauses 4.7.2 and 4.8.



6.14.5	Test requirements
For NCR type 2-O of WA class, the test requirement for OTA ACS is defined in TS 38.176-2 [x], clause 7.5.1.5.3. 
For NCR type 2-O of LA class, the test requirement for OTA ACS is defined in TS 38.521-2 [x], clause 7.5.5.
This test requirement applies at MT RIB only.
[bookmark: _Toc28423][bookmark: _Toc155428288][bookmark: _Toc155781306]6.15	OTA blocking characteristics
6.15.1	Definition and applicability
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occurs.
This requirement applies at MT RIB only. 
6.15.2	Minimum requirement
For WA class NCR type 2-O, the OTA blocking requirement is specified in TS 38.174 [x], clause 10.5.2.4.
For LA class NCR type 2-O, the OTA blocking requirement is specified in TS 38.101-2 [x], clause 7.6.
6.15.3	Test purpose
In-band blocking is defined for an unwanted interfering signal falling into the receive band or into the spectrum equivalent to twice the channel bandwidth below or above the receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.
6.15.4	Method of test
[bookmark: _Toc76545165][bookmark: _Toc122013167][bookmark: _Toc115191337][bookmark: _Toc61182791][bookmark: _Toc137397953][bookmark: _Toc156576169][bookmark: _Toc74961909][bookmark: _Toc98773724][bookmark: _Toc36645230][bookmark: _Toc21100047][bookmark: _Toc131537746][bookmark: _Toc53182553][bookmark: _Toc124155986][bookmark: _Toc75242819][bookmark: _Toc89955299][bookmark: _Toc58862798][bookmark: _Toc29809845][bookmark: _Toc45884530][bookmark: _Toc82595268][bookmark: _Toc66728105][bookmark: _Toc37272284][bookmark: _Toc58860294][bookmark: _Toc106201483]6.17.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier (SC): M; see clause 4.9A.1.
NCR RF Bandwidth positions to be tested for multi-carrier (MC):
-	MRFBW for single-band connector(s), see clause 4.9A.1,
-	BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band connector(s), see clause 4.9A.1.
[bookmark: _Toc45884531][bookmark: _Toc29809846][bookmark: _Toc37272285][bookmark: _Toc66728106][bookmark: _Toc76545166][bookmark: _Toc61182792][bookmark: _Toc53182554][bookmark: _Toc115191338][bookmark: _Toc58862799][bookmark: _Toc21100048][bookmark: _Toc82595269][bookmark: _Toc156576170][bookmark: _Toc74961910][bookmark: _Toc98773725][bookmark: _Toc89955300][bookmark: _Toc122013168][bookmark: _Toc106201484][bookmark: _Toc36645231][bookmark: _Toc58860295][bookmark: _Toc75242820][bookmark: _Toc131537747][bookmark: _Toc124155987][bookmark: _Toc137397954]6.17.4.2	Procedure for general blocking
The minimum requirement is applied to all connectors under test.
For NCR type 1-H the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; 
1)	Connect the connector under test to measurement equipment 
2)	For FDD operation, set the NCR to transmit:
-	For single carrier operation set the connector under test to transmit at manufacturers declared rated output power per passband (D.9).
-	For a connector under test declared to be capable of multi-carrier operation (D.7) set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9A.2. 
3)	Set the signal generator for the wanted signal to transmit as specified in clause 6.17.5.
4)	Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in clause 6.17.5. The interfering signal shall be swept with a step size of 1 MHz starting from the minimum offset to the channel edges of the wanted signals as specified in clause 6.17.5.
5)	Measure the throughput.
In addition, for a multi-band connector, the following steps shall apply:
6)	For multi-band connector 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.
6.17.4.4	Procedure for out of band blocking
The minimum requirement is applied to all connectors under test.
For NCR type 1-H the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; .
1)	Connect the connector under test to measurement equipment
2)	For NCR-MT, set the signal generator for the wanted signal as defined in clause 6.17.5 to transmit.
3)	For NCR-MT, set the Signal generator for the interfering signal to transmit at the frequency offset and as specified in clause 6.17.5. The CW interfering signal shall be swept with a step size of 1 MHz over than range 1 MHz to (FUL_low - ΔfOOB) MHz and (FUL_high + ΔfOOB) MHz to 12750 MHz.



6.15.5	Test requirements
For NCR type 2-O of WA class, the test requirement for OTA blocking is defined in TS 38.176-2 [x], clause 7.5.2.5.3. 
For NCR type 2-O of LA class, the test requirement for OTA blocking is defined in TS 38.521-2 [x], clause 7.6.2.5.
This test requirement applies at MT RIB only.
[bookmark: _Toc155428291][bookmark: _Toc155781309][bookmark: _Toc25566]6.16	OTA spurious emissions
6.16.1	Definition and applicability
The spurious emissions power is the power of emissions generated or amplified in a receiver. The spurious emissions power level is measured as TRP.
This requirement applies at MT RIB only. 
6.16.2	Minimum requirement
For NCR type 2-O of WA class, the OTA spurious emission requirement is specified in TS 38.174 [x], clause 10.7.3.2.
For NCR type 2-O of LA class, the OTA spurious emission requirement is specified in TS 38.101-2 [xx], clause 7.9.
6.16.3	Test purpose
Test verifies whether spurious emissions meet the requirements described in clause 6.16.5. Excess spurious emissions increase the interference to other systems.
6.16.4	Method of test
[bookmark: _Toc124151117][bookmark: _Toc138871186][bookmark: _Toc76541873][bookmark: _Toc106178154][bookmark: _Toc75334217][bookmark: _Toc145534636][bookmark: _Toc75816148][bookmark: _Toc76541306][bookmark: _Toc75165272][bookmark: _Toc75508409][bookmark: _Toc137562044][bookmark: _Toc98754340][bookmark: _Toc89940014][bookmark: _Toc155287409][bookmark: _Toc82429763][bookmark: _Toc130393657][bookmark: _Toc114148872]6.16.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier, see clause 4.9A.1:	
-	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 operation, see clause 4.9A.1:
-	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)
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 level is achieved.
[bookmark: _Toc98754341][bookmark: _Toc76541874][bookmark: _Toc106178155][bookmark: _Toc76541307][bookmark: _Toc145534637][bookmark: _Toc89940015][bookmark: _Toc82429764][bookmark: _Toc137562045][bookmark: _Toc130393658][bookmark: _Toc155287410][bookmark: _Toc75508410][bookmark: _Toc114148873][bookmark: _Toc124151118][bookmark: _Toc75816149][bookmark: _Toc75165273][bookmark: _Toc75334218][bookmark: _Toc138871187]7.7.4.2	Procedure
The following procedure for measuring TRP is based on the directional power measurements as described in annex I. An alternative method to measure TRP is to use a characterized and calibrated reverberation chamber if so follow steps 1, 3, 4, 5, 7 and 10.
1)	Place the NCR at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the NCR with the test system.
3)	Measurements shall use a measurement bandwidth in accordance to the conditions in clause 6.16.5.
4)	The measurement device characteristics shall be:
-	Detection mode: True RMS.
5)	Set the TDD NCR to receive only.
6)	Orient the positioner (and NCR) in order that the direction to be tested aligns with 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.



6.16.5	Test requirements
For NCR type 2-O of WA class, the test requirement for OTA spurious emission is defined in TS 38.176-2 [x], clause 7.7.5. 
For NCR type 2-O of LA class, the test requirement for OTA spurious emission is defined in TS 38.521-2 [x], clause 7.9.5.
This test requirement applies at MT RIB only.
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