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[bookmark: _Toc130558510][bookmark: _Toc137467235][bookmark: _Toc138885105][bookmark: _Toc121818687][bookmark: _Toc145511316][bookmark: _Toc121818463][bookmark: _Toc138884881][bookmark: _Toc23320][bookmark: _Toc124158442][bookmark: _Toc6829][bookmark: _Toc10152][bookmark: _Toc155475793][bookmark: _Toc24941][bookmark: _Toc82621967][bookmark: _Toc67916805][bookmark: _Toc36817404][bookmark: _Toc37260326][bookmark: _Toc61179039][bookmark: _Toc45893630][bookmark: _Toc53178801][bookmark: _Toc74663426][bookmark: _Toc21127643][bookmark: _Toc37267714][bookmark: _Toc44712317][bookmark: _Toc61179509][bookmark: _Toc29811852][bookmark: _Toc53178350]6.9	OTA transmit ON/OFF power
[bookmark: _Toc29811848][bookmark: _Toc53178346][bookmark: _Toc44712313][bookmark: _Toc130558511][bookmark: _Toc37267710][bookmark: _Toc155475794][bookmark: _Toc53178797][bookmark: _Toc145511317][bookmark: _Toc21127639][bookmark: _Toc124158443][bookmark: _Toc45893626][bookmark: _Toc61179035][bookmark: _Toc138884882][bookmark: _Toc36817400][bookmark: _Toc61179505][bookmark: _Toc74663422][bookmark: _Toc121818464][bookmark: _Toc82621963][bookmark: _Toc37260322][bookmark: _Toc121818688][bookmark: _Toc137467236][bookmark: _Toc138885106][bookmark: _Toc67916801]6.9.1	OTA transmitter OFF power
[bookmark: _Toc66693718][bookmark: _Toc121818689][bookmark: _Toc58915668][bookmark: _Toc124158444][bookmark: _Toc82536303][bookmark: _Toc36635869][bookmark: _Toc74915670][bookmark: _Toc58917849][bookmark: _Toc145511318][bookmark: _Toc29810517][bookmark: _Toc130558512][bookmark: _Toc76114295][bookmark: _Toc121818465][bookmark: _Toc21102668][bookmark: _Toc137467237][bookmark: _Toc138885107][bookmark: _Toc37272815][bookmark: _Toc155475795][bookmark: _Toc138884883][bookmark: _Toc53183001][bookmark: _Toc76544181][bookmark: _Toc45885892]6.9.1.1	Definition and applicability
[bookmark: _Hlk498674997]OTA transmitter OFF power is defined as the mean power measured over 70/N µs filtered with a square filter of bandwidth equal to the passband bandwidth of the repeater (BWpassband) centred on the assigned channel frequency during the transmitter OFF state. N = SCS/15, where SCS is Sub Carrier Spacing in kHz of the input signal. The OTA transmitter OFF power is defined as TRP.

[bookmark: _Toc21102669][bookmark: _Toc36635870][bookmark: _Toc53183002][bookmark: _Toc37272816][bookmark: _Toc58917850][bookmark: _Toc76544182][bookmark: _Toc29810518][bookmark: _Toc76114296][bookmark: _Toc74915671][bookmark: _Toc82536304][bookmark: _Toc66693719][bookmark: _Toc45885893][bookmark: _Toc58915669][bookmark: _Toc121818466][bookmark: _Toc124158445][bookmark: _Toc121818690][bookmark: _Toc137467238][bookmark: _Toc130558513][bookmark: _Toc138884884][bookmark: _Toc145511319][bookmark: _Toc155475796][bookmark: _Toc138885108]6.9.1.2	Minimum requirement for RF repeater
The minimum requirement is in TS 38.106 [2], clause 7.9.2.2.

6.9.1.2A	Minimum requirement for NCR
The OTA transmitter OFF TRP spectral density for repeater type 2-O shall be less than ‑36 dBm/MHz.
[bookmark: _Toc8766][bookmark: _Toc17265][bookmark: _Toc155428258][bookmark: _Toc155781276][bookmark: _Toc161665575]6.9.1.2A.1	Minimum requirement for NCR
[bookmark: _Toc325][bookmark: _Toc12829][bookmark: _Toc155428259][bookmark: _Toc155781277][bookmark: _Toc161665576]6.9.1.2A.1.1	Minimum requirement for NCR-Fwd
6.9.1.2A.1.1.1	Minimum requirement for NCR-Fwd type 2-O
The requirements in clause 7.9.2.2 apply for NCR-Fwd type 2-O.
[bookmark: _Toc155428260][bookmark: _Toc155781278][bookmark: _Toc161665577]6.9.1.2A.1.2	Minimum requirement for NCR-MT
6.9.1.2A.1.2.1	Minimum requirement for NCR-MT type 2-O
For Wide Area NCR-MT type 2-O, the OTA transmitter OFF TRP spectral density for shall be less than ‑36 dBm/MHz.For Local Area NCR-MT type 2-O, the transmit OFF power shall not exceed the values specified in Tables 7.9.2.3.2.1-1 for each operating band supported. The requirement is verified with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 6.9.1.2A.1.2.1-1: Transmit OFF power for FR2-1
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n259, n260, n261, n262
	-35
	-35
	-35
	-35

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz




[bookmark: _Toc37272817][bookmark: _Toc66693720][bookmark: _Toc76114297][bookmark: _Toc76544183][bookmark: _Toc74915672][bookmark: _Toc45885894][bookmark: _Toc121818467][bookmark: _Toc82536305][bookmark: _Toc58917851][bookmark: _Toc138884885][bookmark: _Toc138885109][bookmark: _Toc21102670][bookmark: _Toc53183003][bookmark: _Toc155475797][bookmark: _Toc36635871][bookmark: _Toc29810519][bookmark: _Toc145511320][bookmark: _Toc58915670][bookmark: _Toc121818691][bookmark: _Toc124158446][bookmark: _Toc130558514][bookmark: _Toc137467239]6.9.1.3	Test purpose
The purpose of this test is to verify the OTA transmitter OFF power is within the limits of the minimum requirements.

[bookmark: _Toc121818468][bookmark: _Toc155475798][bookmark: _Toc53183004][bookmark: _Toc145511321][bookmark: _Toc37272818][bookmark: _Toc76114298][bookmark: _Toc21102671][bookmark: _Toc58915671][bookmark: _Toc45885895][bookmark: _Toc138884886][bookmark: _Toc76544184][bookmark: _Toc121818692][bookmark: _Toc137467240][bookmark: _Toc82536306][bookmark: _Toc74915673][bookmark: _Toc29810520][bookmark: _Toc138885110][bookmark: _Toc66693721][bookmark: _Toc36635872][bookmark: _Toc130558515][bookmark: _Toc58917852][bookmark: _Toc124158447]6.9.1.4	Method of test
Requirement is tested together with transmitter transient period, as described in clause 6.9.2.4.

[bookmark: _Toc138885111][bookmark: _Toc145511322][bookmark: _Toc82536307][bookmark: _Toc29810521][bookmark: _Toc53183005][bookmark: _Toc137467241][bookmark: _Toc138884887][bookmark: _Toc36635873][bookmark: _Toc58915672][bookmark: _Toc37272819][bookmark: _Toc121818469][bookmark: _Toc21102672][bookmark: _Toc155475799][bookmark: _Toc66693722][bookmark: _Toc76544185][bookmark: _Toc58917853][bookmark: _Toc121818693][bookmark: _Toc76114299][bookmark: _Toc74915674][bookmark: _Toc124158448][bookmark: _Toc45885896][bookmark: _Toc130558516]6.9.1.5	Test requirements for RF repeater
The conformance testing of transmit OFF power is included in the conformance testing of transmitter transient period; therefore, see clause 6.9.2.5 for test requirements.

6.9.1.5A	Test requirements for NCR
The conformance testing of transmit OFF power is included in the conformance testing of transmitter transient period; therefore, see clause 6.9.2.5A for test requirements.


[bookmark: _Toc145511323][bookmark: _Toc124158449][bookmark: _Toc121818470][bookmark: _Toc130558517][bookmark: _Toc121818694][bookmark: _Toc137467242][bookmark: _Toc138884888][bookmark: _Toc138885112][bookmark: _Toc155475800]6.9.2	OTA transient period
[bookmark: _Toc138884889][bookmark: _Toc76114301][bookmark: _Toc58915674][bookmark: _Toc121818695][bookmark: _Toc124158450][bookmark: _Toc137467243][bookmark: _Toc138885113][bookmark: _Toc36635875][bookmark: _Toc37272821][bookmark: _Toc121818471][bookmark: _Toc58917855][bookmark: _Toc66693724][bookmark: _Toc155475801][bookmark: _Toc130558518][bookmark: _Toc21102674][bookmark: _Toc76544187][bookmark: _Toc29810523][bookmark: _Toc45885898][bookmark: _Toc53183007][bookmark: _Toc74915676][bookmark: _Toc145511324][bookmark: _Toc82536309]6.9.2.1	Definition and applicability
[bookmark: _Hlk104392742]The OTA transmitter transient period is the time period during which the transmitter is changing from the transmitter OFF state to the transmitter ON state or vice versa. The transmitter transient period is illustrated in figure 6.9.2.1-1.



Figure 6.9.2.1-1: Example of relations between transmitter ON state, transmitter OFF state and transmitter transient period
This requirement shall be applied at each RIB supporting transmission in the operating band. 
For a repeater that is not declared to be a long delay repeater (D.24), the beginning and end point of downlink and uplink bursts are referenced to the slot timing at the input.
For a repeater that is declared to be a long delay repeater (D.24), the beginning and end point of downlink and uplink bursts are referenced to the slot timing at the input plus the declared repeater delay.

[bookmark: _Toc58917856][bookmark: _Toc66693725][bookmark: _Toc58915675][bookmark: _Toc29810524][bookmark: _Toc53183008][bookmark: _Toc21102675][bookmark: _Toc82536310][bookmark: _Toc76114302][bookmark: _Toc74915677][bookmark: _Toc76544188][bookmark: _Toc45885899][bookmark: _Toc37272822][bookmark: _Toc36635876][bookmark: _Toc121818472][bookmark: _Toc124158451][bookmark: _Toc138884890][bookmark: _Toc137467244][bookmark: _Toc145511325][bookmark: _Toc121818696][bookmark: _Toc138885114][bookmark: _Toc130558519][bookmark: _Toc155475802]6.9.2.2	Minimum requirement for RF repeater
The minimum requirement is in TS 38.106 [2], clause 7.9.3.2.

6.9.2.2A	Minimum requirement for NCR
[bookmark: _Toc155428265][bookmark: _Toc155781283][bookmark: _Toc161665582]6.9.2.2A.1	Minimum requirement for NCR-Fwd
6.9.2.2A.1.1	Minimum requirement for NCR-Fwd type 2-O
The requirements in clause 7.9.3.2 in TS 38.106 [2] apply for NCR-Fwd type 2-O.
[bookmark: _Toc155428266][bookmark: _Toc155781284][bookmark: _Toc161665583]6.9.2.2A.1.1	Minimum requirement for NCR-MT
6.9.2.2A.1.1.1	Minimum requirement for NCR-MT type 2-O
For Wide Area NCR-MT type 2-O, the OTA transmitter transient period shall be shorter than the values listed in the minimum requirement table 6.9.2.2A.1.1.1-1.
Table 6.9.2.2A.1.1.1-1: Minimum requirement for the OTA transmitter transient period for Wide Area NCR-MT type 2-O
	Transition
	Transient period length (µs)

	OFF to ON
	3

	ON to OFF
	3 



For Local Area NCR-MT type 2-O, the requirement from TS 38.101-2 section 6.3.3.2 applies. 

[bookmark: _Toc130558520][bookmark: _Toc29810525][bookmark: _Toc76544189][bookmark: _Toc74915678][bookmark: _Toc121818697][bookmark: _Toc121818473][bookmark: _Toc155475803][bookmark: _Toc45885900][bookmark: _Toc36635877][bookmark: _Toc66693726][bookmark: _Toc53183009][bookmark: _Toc137467245][bookmark: _Toc82536311][bookmark: _Toc76114303][bookmark: _Toc37272823][bookmark: _Toc138884891][bookmark: _Toc145511326][bookmark: _Toc58917857][bookmark: _Toc124158452][bookmark: _Toc138885115][bookmark: _Toc21102676][bookmark: _Toc58915676]6.9.2.3	Test purpose
The purpose of this test is to verify the OTA transmitter transient periods are within the limits of the minimum requirements.

[bookmark: _Toc58917858][bookmark: _Toc138884892][bookmark: _Toc58915677][bookmark: _Toc66693727][bookmark: _Toc124158453][bookmark: _Toc53183010][bookmark: _Toc76114304][bookmark: _Toc21102677][bookmark: _Toc138885116][bookmark: _Toc121818698][bookmark: _Toc29810526][bookmark: _Toc45885901][bookmark: _Toc137467246][bookmark: _Toc76544190][bookmark: _Toc82536312][bookmark: _Toc130558521][bookmark: _Toc155475804][bookmark: _Toc37272824][bookmark: _Toc121818474][bookmark: _Toc74915679][bookmark: _Toc145511327][bookmark: _Toc36635878]6.9.2.4	Method of test
6.9.2.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: M; see clause 4.9.1.
Directions to be tested:
-	The requirement is verified by an EIRP measurement at a direction corresponding to the OTA peak directions set reference beam direction pair (D.6) for the beam identifier (D.3) which provides the highest intended EIRP.

[bookmark: _Toc155475806][bookmark: _Toc21102679][bookmark: _Toc121818700][bookmark: _Toc138884894][bookmark: _Toc58915679][bookmark: _Toc37272826][bookmark: _Toc121818476][bookmark: _Toc130558523][bookmark: _Toc66693729][bookmark: _Toc45885903][bookmark: _Toc53183012][bookmark: _Toc58917860][bookmark: _Toc82536314][bookmark: _Toc76114306][bookmark: _Toc76544192][bookmark: _Toc36635880][bookmark: _Toc74915681][bookmark: _Toc124158455][bookmark: _Toc29810528][bookmark: _Toc145511329][bookmark: _Toc137467248][bookmark: _Toc138885118]6.9.2.4.2	Procedure for RF repeater
1a)	Place the repeater at the positioner.
1b) Verify measurement impact from feeding test signal by generating a signal for repeater input with repeater to be turned off.  Verify measured result is enough below requirement limit.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the repeater with the test system.
4a)	For trainsient period measurement, set the input signal at the RIB according to the applicable test configuration and direction in clause 4.8 using the corresponding test models RDL-FR2‑TM 1.1 and RUL-FR2‑TM 1.1 in clause 4.9.2 at the input power intended to produce the maximum rated output power, Prated,in, EIRP + 10dB.
4b)For OFF power measurement, set the signal generator RF output turned off for not to generate input signal.
5)	Orient the positioner (and repeater and test signal source) in order that the direction to be tested aligns with the test antenna such that measurements to determine TRP can be performed (see annex G) whilst maintaining the correct direction of arrival for the test signal.
6)	Measure the mean EIRP spectral density as the power sum over two orthogonal polarizations over 70/N μs filtered with a square filter of bandwidth equal to the passband bandwidth of the repeater centred on the central frequency of the passband. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON state + 3 μs to 35/N μs before start of next transmitter ON state- 3 μs. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.
NOTE:	Make sure that the measurement receiver is not overloaded.

[bookmark: _Toc66693730][bookmark: _Toc121818701][bookmark: _Toc53183013][bookmark: _Toc155475807][bookmark: _Toc76544193][bookmark: _Toc58917861][bookmark: _Toc21102683][bookmark: _Toc121818477][bookmark: _Toc37272830][bookmark: _Toc29810532][bookmark: _Toc145511330][bookmark: _Toc58915680][bookmark: _Toc124158456][bookmark: _Toc137467249][bookmark: _Toc138884895][bookmark: _Toc130558524][bookmark: _Toc74915682][bookmark: _Toc36635884][bookmark: _Toc82536315][bookmark: _Toc138885119][bookmark: _Toc76114307][bookmark: _Toc45885907]6.9.2.4.2A	Procedure for NCR
1a)	Place the repeater at the positioner.
1b) Verify measurement impact from feeding test signal by generating a signal for repeater input with repeater to be turned off.  Verify measured result is enough below requirement limit.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the repeater with the test system.
4a)	For transient period measurement, set the input signal at the RIB according to the applicable test configuration and direction in clause 4.8 using the corresponding test models RDL-FR2‑TM 1.1 and RUL-FR2‑TM 1.1 in clause 4.9.2 at the input power intended to produce the maximum rated output power, Prated,in, EIRP + 10dB.
4b)For OFF power measurement, set the signal generator RF output turned off for not to generate input signal.
5)	Orient the positioner (and repeater and test signal source) in order that the direction to be tested aligns with the test antenna such that measurements to determine TRP can be performed (see annex G) whilst maintaining the correct direction of arrival for the test signal.
6)	Measure the mean EIRP spectral density as the power sum over two orthogonal polarizations over 70/N μs filtered with a square filter of bandwidth equal to the passband bandwidth of the repeater centred on the central frequency of the passband. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON state + 3 μs to 35/N μs before start of next transmitter ON state- 3 μs. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.
NOTE:	Make sure that the measurement receiver is not overloaded.


6.9.2.5	Test requirements for RF repeater
The measured mean EIRP spectral density shall be less than -33.1 + Prated,c,EIRP - Prated,c,TRP dBm/MHz for carrier frequency 24.15 GHz < f ≤ 29.5 GHz, where Prated,c,EIRP is the value declared for the reference beam direction pair (D.6) for the beam identifier (D.3) which provides the highest intended EIRP.
The measured mean EIRP spectral density shall be less than -32.7 + Prated,c,EIRP - Prated,c,TRP dBm/MHz for carrier frequency 37 GHz < f ≤ 43.5 GHz, where Prated,c,EIRP is the value declared for the reference beam direction pair (D.6) for the beam identifier (D.3) which provides the highest intended EIRP.
The measured mean EIRP spectral density shall be less than -32.4 + Prated,c,EIRP - Prated,c,TRP dBm/MHz for carrier frequency 43.5 GHz < f ≤ 48.2 GHz, where Prated,c,EIRP is the value declared for the reference beam direction pair (D.6) for the beam identifier (D.3) which provides the highest intended EIRP

6.9.2.5A	Test requirements for NCR
The measured mean EIRP spectral density shall be less than -33.1 + Prated,c,EIRP - Prated,c,TRP dBm/MHz for carrier frequency 24.15 GHz < f ≤ 29.5 GHz, where Prated,c,EIRP is the value declared for the reference beam direction pair (D.6) for the beam identifier (D.3) which provides the highest intended EIRP.
The measured mean EIRP spectral density shall be less than -32.7 + Prated,c,EIRP - Prated,c,TRP dBm/MHz for carrier frequency 37 GHz < f ≤ 43.5 GHz, where Prated,c,EIRP is the value declared for the reference beam direction pair (D.6) for the beam identifier (D.3) which provides the highest intended EIRP.
The measured mean EIRP spectral density shall be less than -32.4 + Prated,c,EIRP - Prated,c,TRP dBm/MHz for carrier frequency 43.5 GHz < f ≤ 48.2 GHz, where Prated,c,EIRP is the value declared for the reference beam direction pair (D.6) for the beam identifier (D.3) which provides the highest intended EIRP

[bookmark: _Toc155428267][bookmark: _Toc155781285][bookmark: _Toc12005]6.10	OTA output power dynamics
6.10.1	Definition and applicability
6.10.2	Minimum requirement
6.10.3	Test purpose
6.10.4	Method of test
6.10.5	Test requirements
[bookmark: _Toc155428270][bookmark: _Toc18287][bookmark: _Toc155781288]6.11	OTA transmit signal quality
6.11.1	Definition and applicability
Transmit signal quality is specified in terms of: frequency error and transmit modulation quality requirements.
6.11.2	Minimum requirement
[bookmark: _Toc155428272][bookmark: _Toc155781290][bookmark: _Toc161665589]6.11.2.1	Frequency error requirements for NCR-MT
[bookmark: _Toc155428273][bookmark: _Toc155781291][bookmark: _Toc161665590]6.11.2.1.1	Minimum requirement for NCR-MT type 2-O
For NCR-MT type 2-O, the requirements specified in clause 9.6.1.2.3 in TS 38.174 applies.
[bookmark: _Toc155428274][bookmark: _Toc155781292][bookmark: _Toc161665591]6.11.2.2	Transmit modulation quality
[bookmark: _Toc155428275][bookmark: _Toc155781293][bookmark: _Toc161665592]6.11.2.2.1	Minimum requirement for NCR-MT type 2-O
For NCR-MT type 2-O, the requirements specified in clause 9.6.2.2.3 in TS 38.174 applies.

6.11.3	Test purpose
The test purpose is to verify that OTA transmit signal quality is within the limit specified by the minimum requirement.
6.11.4	Method of test
[bookmark: _Toc75334047][bookmark: _Toc75508239][bookmark: _Toc75815978][bookmark: _Toc76541136][bookmark: _Toc76541703][bookmark: _Toc82429592][bookmark: _Toc89939843][bookmark: _Toc98754169][bookmark: _Toc106177983][bookmark: _Toc114148691][bookmark: _Toc124150936][bookmark: _Toc130393476][bookmark: _Toc137561863][bookmark: _Toc138871005][bookmark: _Toc145534455][bookmark: _Toc155287228]6.11.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier:
-	B and T; see clause 4.9.1.
Passband bandwidth positions to be tested for multi-carrier and/or CA:
-	BRFBW and TRFBW in single-band operation, see clause 4.9.1;
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see clause 4.9.1.
Directions to be tested:
-	The OTA coverage range reference direction (D.35).
-	The OTA coverage range maximum directions (D.36).
Polarizations to be tested: For dual polarized systems the requirement shall be tested and met for both polarizations.
[bookmark: _Toc75334049][bookmark: _Toc75508241][bookmark: _Toc75815980][bookmark: _Toc76541138][bookmark: _Toc76541705][bookmark: _Toc82429594][bookmark: _Toc89939845][bookmark: _Toc98754171][bookmark: _Toc106177985][bookmark: _Toc114148693][bookmark: _Toc124150938][bookmark: _Toc130393478][bookmark: _Toc137561865][bookmark: _Toc138871007][bookmark: _Toc145534457][bookmark: _Toc155287230]6.6.3.4.3	Procedure for NCR-MT
1)	Place the NCR-MT at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the NCR-MT with the test system.
3)	Orient the positioner (and NCR-MT) in order that the direction to be tested aligns with the test antenna.
4)	Configure the beamforming settings of the NCR-MT according to the direction to be tested.
5)	Set the NCR-MT to output according to the applicable test configuration in clause 4.8 using the corresponding test models or set of physical channels in clause 4.9.2.
	For NCR-MT type 2-O declared to be capable of single carrier operation only, set the NCR-MT to transmit a signal according to the applicable test signal configuration and corresponding power setting specified in clause 4.7.2 and 4.8 using the corresponding test models on all carriers configured: 
-	RUL-FR2-TM3.1 with 64QAM signal if 64QAM is supported by NCR-MT without power back off, or
-	RUL-FR2-TM 3.1 with highest modulation order without power back off if 64QAM is not supported by NCR-MT, or
-	if 64 QAM is supported by NCR-MT with power back off, RUL-FR2-TM 3.1 with 64QAM at manufacturer's declared rated output power (Prated,c,EIRP) and RUL-FR2-TM3.1 with highest modulation order supported at maximum power.
	For NCR-MT type 2-O declared to be capable of multi-carrier and/or CA operation, set the NCR-MT to transmit according to: 
-	RUL-FR2-TM3.1 with 64QAM signal if 64QAM is supported by NCR-MT without power back off, or
-	RUL-FR2-TM3.1 with highest modulation order supported without power back off if 64QAM is not supported by NCR-MT, or
-	if 64QAM is supported by NCR-MT with power back off, RUL-FR2-TM3.1 with 64QAM signal at manufacturer's declared rated output power (Prated,c,EIRP) and RUL-FR2-TM3.1 with highest supported modulation order at maximum power
	For RUL-FR1-TM 3.1a and RUL-FR2-TM 3.1, power back-off shall be applied if it is declared.
6)	For each carrier, measure the EVM and frequency error as defined in annex L.
7)		Repeat steps 5 and 6 for RUL-FR2-TM2 if 256QAM is not supported by NCR-MT type 2-O or for RUL-MT-FR2-TM2a if 256QAM is supported by IAB-MT type 2-O. For RUL-FR2-TM2 and RUL-FR1-TM2a the OFDM symbol power (in the conformance direction) shall be at the lower limit of the dynamic range according to the test procedure in clause 6.4.3.4.2 and test requirements in clause 6.4.3.5.2.
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.

6.11.5	Test requirements
For NCR-MT type 2-O, the EVM of each NR carrier for different modulation schemes on PDSCH or PUSCH shall be less than the limits in table 6.11.5-1.
Table 6.11.5-1: EVM requirements for NCR-MT type 2-O
	Modulation scheme for PDSCH or PUSCH
	Required EVM (%)

	QPSK
	18.5 

	16QAM
	13.5 

	64QAM
	9 

	256QAM
	4.5

	NOTE: 	256QAM is not supported by FR2-1 IAB-MT PUSCH



EVM requirements shall apply for each NR carrier over all allocated resource blocks and uplink slots for NCR-MT. PT-RS should be configured for localized setting for every fourth symbol for every second RB for NCR-MT. Different modulation schemes listed in table 6.6.3.5.2-1 shall be considered for rank 1.
For all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and uplink slots for NCR-MT within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.
Tables 6.11.5-2 and 6.11.5-3 below specify the EVM window length (W) for normal CP for NCR-MT type 2-O.
Table 6.11.5-2: EVM window length for normal CP, FR2-1, 60 kHz SCS
	Channel bandwidth (MHz)
	FFT size
	Cyclic prefix lengthen FFT samples
	EVM window length W
	Ratio of W to total CP length (Note)
(%)

	50
	1024
	72
	36
	50

	100
	2048
	144
	72
	50

	200
	4096
	288
	144
	50

	NOTE:	These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 2. Symbol 0 of slot 0 and slot 2 may have a longer CP and therefore a lower percentage.



Table 6.11.5-3: EVM window length for normal CP, FR2-1, 120 kHz SCS
	Channel bandwidth (MHz)
	FFT size
	Cyclic prefix length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note)
(%)

	50
	512
	36
	18
	50

	100
	1024
	72
	36
	50

	200
	2048
	144
	72
	50

	400
	4096
	288
	144
	50

	NOTE:	These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 4. Symbol 0 of slot 0 and slot 4 may have a longer CP and therefore a lower percentage.
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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.

6.12.2	Minimum requirement for NCR-MT type 2-O
The wide area NCR-MT 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.
The local area NCR-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 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	Methd of test
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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).
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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.
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.
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