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<Start of the change>
6	Radiated characteristics
[bookmark: _Toc138885002][bookmark: _Toc124158339][bookmark: _Toc7475][bookmark: _Toc155475690][bookmark: _Toc121818584][bookmark: _Toc130558407][bookmark: _Toc30119][bookmark: _Toc121818360][bookmark: _Toc137467132][bookmark: _Toc138884778][bookmark: _Toc9803][bookmark: _Toc17073][bookmark: _Toc145511213]6.1	General
Unless otherwise stated, the radiated characteristics are specified at RIB for repeater type 2-O configuration in normal operating conditions.
Requirements apply in both DL and UL unless otherwise stated, or declared.
-	For the DL the BS-side RIB is the input and the UE-side RIB is the output.
-	For the UL the UE-side RIB is the input and the BS-side RIB is the output.
General test conditions for radiated tests of the repeater type 2-O are given in clause 4, including interpretation of measurement results and configurations for testing. Repeater configurations for the tests are defined in clause 4.5.
If a number of single-band RIB have been declared equivalent (D.x), only a representative one is necessary to be tested to demonstrate conformance.
[bookmark: _Toc130558408][bookmark: _Toc137467133][bookmark: _Toc28478][bookmark: _Toc124158340][bookmark: _Toc25733][bookmark: _Toc155475691][bookmark: _Toc13966][bookmark: _Toc11145][bookmark: _Toc138884779][bookmark: _Toc138885003][bookmark: _Toc121818585][bookmark: _Toc121818361][bookmark: _Toc145511214]6.2	OTA output power
[bookmark: _Toc124158341][bookmark: _Toc155475692][bookmark: _Toc137467134][bookmark: _Toc138884780][bookmark: _Toc121818586][bookmark: _Toc22495][bookmark: _Toc145511215][bookmark: _Toc138885004][bookmark: _Toc130558409][bookmark: _Toc121818362]6.2.1	General
OTA output power include both OTA output EIRP power and OTA output TRP.
[bookmark: _Toc992][bookmark: _Toc155475693][bookmark: _Toc138885005][bookmark: _Toc121818587][bookmark: _Toc124158342][bookmark: _Toc130558410][bookmark: _Toc121818363][bookmark: _Toc138884781][bookmark: _Toc145511216][bookmark: _Toc137467135]6.2.2	OTA output power (EIRP)
[bookmark: _Toc7901][bookmark: _Toc75242645][bookmark: _Toc121818588][bookmark: _Toc115191162][bookmark: _Toc37272111][bookmark: _Toc98773550][bookmark: _Toc61182618][bookmark: _Toc138884782][bookmark: _Toc58860121][bookmark: _Toc145511217][bookmark: _Toc74961734][bookmark: _Toc29809679][bookmark: _Toc36645057][bookmark: _Toc121818364][bookmark: _Toc76544991][bookmark: _Toc53182380][bookmark: _Toc130558411][bookmark: _Toc89955125][bookmark: _Toc124158343][bookmark: _Toc137467136][bookmark: _Toc106201309][bookmark: _Toc138885006][bookmark: _Toc66727931][bookmark: _Toc21099881][bookmark: _Toc58862625][bookmark: _Toc82595094][bookmark: _Toc13377][bookmark: _Toc45884357][bookmark: _Toc155475694]6.2.2.1	Definition and applicability
Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.
For each declared beam, the requirement is based on declarations captured in clause 4.6 for a beam identifier (D.3), reference beam direction pair (D.6), rated beam EIRP (D.9) at the beam's reference direction pair, OTA peak directions set (D.7), the beam direction pairs at the maximum steering directions (D.8) and their associated rated beam EIRP and beamwidth(s) for reference beam direction pair and maximum steering directions (D.10).
For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the repeater is declared to radiate at the associated beam peak direction.
For each beam peak direction associated with a beam direction pair within the OTA peak directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in clause 6.2.4.
NOTE 1:	OTA peak directions set is set of beam peak directions for which the EIRP accuracy requirement is intended to be met. The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.
NOTE 2:	A beam direction pair is data set consisting of the beam centre direction and the related beam peak direction.
NOTE 3:	A declared EIRP value is a value provided by the manufacturer for verification according to the conformance specification declaration requirements, whereas a claimed EIRP value is provided by the manufacturer to the equipment user for normal operation of the equipment and is not subject to formal conformance testing.
For passbands where the supported fractional bandwidth (FBW) is larger than 6%, two rated beam EIRP may be declared by manufacturer:
-	Prated,out,FBWlow for lower supported frequency range, and
-	Prated,out,FBWhigh for higher supported frequency range.
For frequencies in between FFBWlow and FFBWhigh the rated beam EIRP is:
-	Prated,out,FBWlow, for the output whose frequency is within frequency range FFBWlow ≤ f < (FFBWlow +FFBWhigh) / 2,
-	Prated,out,FBWhigh, for the output whose frequency is within frequency range (FFBWlow +FFBWhigh) / 2 ≤ f ≤FFBWhigh.
The repeater radiated transmit power requirements are specified at single-band RIB.
[bookmark: _Toc37272112][bookmark: _Toc61182619][bookmark: _Toc53182381][bookmark: _Toc82595095][bookmark: _Toc66727932][bookmark: _Toc89955126][bookmark: _Toc58860122][bookmark: _Toc29809680][bookmark: _Toc21099882][bookmark: _Toc45884358][bookmark: _Toc58862626][bookmark: _Toc36645058][bookmark: _Toc76544992][bookmark: _Toc74961735][bookmark: _Toc75242646]If beams have been declared equivalent and parallel (D.11, D.12), only a representative beam is necessary to be tested to demonstrate conformance.
The repeater rated beam EIRP output power for repeater type 2-O UL transmission shall be within limits as specified in table 6.2.2.1-1.
Table 6.2.2.1-1: Repeater rated beam EIRP output power limits for repeater type 2-O and NCR type 2-O  UL transmission
	Repeater class
	Prated,p,EIRP

	Wide Area
	(note 1)

	Local Area
	≤ + 55 + X dBm, Note 2

	NOTE1:	There is no upper limit for the Prated,p,EIRP of the repeater type 2-O UL transmission.
NOTE2:	X = 10*log (ceil (passband bandwidth/100MHz))


There is no upper limit for the rated TRP output power and the rated beam EIRP output power of NCR-Fwd type 2-O DL transmission.
The repeater rated TRP output power and the rated beam EIRP output power for NCR-Fwd type 2-O UL transmission shall be within limits as specified in table 6.2.2.1-2.
Table 6.2.2.1-2: Rated TRP output power limits and rated beam EIRP output power limits for NCR- type 2-O for MT UL transmission
	NCR-Fwd class
	Prated,p,TRP
	Prated,p,EIRP

	Wide Area
	(note 1)
	(note 1)

	Local Area
	≤ + 35 + X dBm (Note 2)
	≤ + 55 + X dBm (Note 2)

	NOTE1:	There is no upper limit for the Prated,p,TRP or Prated,p,EIRP of the NCR type 2-O UL transmission.
NOTE2:	X = 10*log (ceil (passband bandwidth/100MHz))



[bookmark: _Toc12414][bookmark: _Toc121818365][bookmark: _Toc155475695][bookmark: _Toc145511218][bookmark: _Toc98773551][bookmark: _Toc115191163][bookmark: _Toc106201310][bookmark: _Toc124158344][bookmark: _Toc137467137][bookmark: _Toc121818589][bookmark: _Toc138885007][bookmark: _Toc130558412][bookmark: _Toc138884783][bookmark: _Toc8933]6.2.2.2	Minimum requirement 
The minimum requirement applies per single-band RIB supporting transmission in the operating band.
The minimum requirement for repeater type 2-O is defined for normal and extreme conditions in TS 38.106 [2], clause 7.2.2.


The minimum requirement for NCR type 2-O is defined for normal and extreme conditions in TS 38.106 [2], clause 7.2.3.
[bookmark: _Toc61182620][bookmark: _Toc155475696][bookmark: _Toc58862627][bookmark: _Toc76544993][bookmark: _Toc45884359][bookmark: _Toc75242647][bookmark: _Toc124158345][bookmark: _Toc29809681][bookmark: _Toc89955127][bookmark: _Toc74961736][bookmark: _Toc6451][bookmark: _Toc106201311][bookmark: _Toc16590][bookmark: _Toc82595096][bookmark: _Toc37272113][bookmark: _Toc121818366][bookmark: _Toc138885008][bookmark: _Toc66727933][bookmark: _Toc138884784][bookmark: _Toc36645059][bookmark: _Toc115191164][bookmark: _Toc137467138][bookmark: _Toc130558413][bookmark: _Toc145511219][bookmark: _Toc98773552][bookmark: _Toc58860123][bookmark: _Toc21099883][bookmark: _Toc53182382][bookmark: _Toc121818590]6.2.2.3	Test purpose 
The test purpose is to verify the ability to accurately generate and direct radiated power per beam, across the frequency range, for all declared beams.
[bookmark: _Toc9467][bookmark: _Toc89955128][bookmark: _Toc74961737][bookmark: _Toc115191165][bookmark: _Toc53182383][bookmark: _Toc61182621][bookmark: _Toc98773553][bookmark: _Toc76544994][bookmark: _Toc36645060][bookmark: _Toc106201312][bookmark: _Toc58862628][bookmark: _Toc11776][bookmark: _Toc58860124][bookmark: _Toc145511220][bookmark: _Toc130558414][bookmark: _Toc29809682][bookmark: _Toc75242648][bookmark: _Toc138885009][bookmark: _Toc82595097][bookmark: _Toc37272114][bookmark: _Toc66727934][bookmark: _Toc155475697][bookmark: _Toc121818367][bookmark: _Toc137467139][bookmark: _Toc138884785][bookmark: _Toc124158346][bookmark: _Toc121818591][bookmark: _Toc45884360][bookmark: _Toc21099884]6.2.2.4	Method of test
[bookmark: _Toc137467140][bookmark: _Toc145511221][bookmark: _Toc58860125][bookmark: _Toc121818368][bookmark: _Toc74961738][bookmark: _Toc66727935][bookmark: _Toc36645061][bookmark: _Toc138884786][bookmark: _Toc130558415][bookmark: _Toc21099885][bookmark: _Toc37272115][bookmark: _Toc45884361][bookmark: _Toc115191166][bookmark: _Toc76544995][bookmark: _Toc138885010][bookmark: _Toc98773554][bookmark: _Toc106201313][bookmark: _Toc121818592][bookmark: _Toc58862629][bookmark: _Toc155475698][bookmark: _Toc124158347][bookmark: _Toc29809683][bookmark: _Toc75242649][bookmark: _Toc53182384][bookmark: _Toc17493][bookmark: _Toc82595098][bookmark: _Toc61182622][bookmark: _Toc5083][bookmark: _Toc89955129]6.2.2.4.1	Initial conditions
Test environment:
-	Normal, see annex A.2,
-	Extreme, see annexes A.3 and A.5.
A measurement system set-up is shown in annex E.
RF channels to be tested for single carrier:	B, M and T; see clause 4.9.1.
RF channels positions to be tested for multi-carrier and/or CA:
-	BRFBW, MRFBW and TRFBW for single-band RIB, see clause 4.9.1.
Under extreme test environment, it is sufficient to test on one NR-ARFCN or one RF bandwidth position, and with one applicable test configuration defined in clauses 4.7 and 4.8. Testing shall be performed under extreme power supply conditions, as defined in annex B.5.
NOTE:	Tests under extreme power supply conditions also test extreme temperatures.
Directions to be tested:
-	OTA peak directions set reference beam direction pair (D.6), and
-	OTA peak directions set maximum steering directions (D.8).
Beams to be tested: Declared beam with the highest intended EIRP for the narrowest intended beam corresponding to the smallest BeWθ, or for the narrowest intended beam corresponding to the smallest BeWϕ (D.3, D.9).
Power levels to be tested:
-	The lowest input power (Pp,in,EIRP) that produces the rated passband TRP output power (Prated,p,TRP).
-	The lowest input power (Pp,in,EIRP) that produces the rated passband TRP output power (Prated,p,TRP), plus 10 dB.

[bookmark: _Toc53182385][bookmark: _Toc121818369][bookmark: _Toc89955130][bookmark: _Toc76544996][bookmark: _Toc29809684][bookmark: _Toc9412][bookmark: _Toc121818593][bookmark: _Toc61182623][bookmark: _Toc82595099][bookmark: _Toc155475699][bookmark: _Toc58860126][bookmark: _Toc58862630][bookmark: _Toc37272116][bookmark: _Toc98773555][bookmark: _Toc19322][bookmark: _Toc66727936][bookmark: _Toc45884362][bookmark: _Toc124158348][bookmark: _Toc145511222][bookmark: _Toc138885011][bookmark: _Toc130558416][bookmark: _Toc75242650][bookmark: _Toc36645062][bookmark: _Toc115191167][bookmark: _Toc137467141][bookmark: _Toc21099886][bookmark: _Toc138884787][bookmark: _Toc74961739][bookmark: _Toc106201314]6.2.2.4.2	Procedure for RF repeater	Comment by Michal Szydelko: Merge test procedures.
For normal test environment conditions in OTA domain, the test procedure is as follows:
1)	Place the DUT at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the DUT with the test system.
3)	Orient the positioner (and repeater and test signal generator) in order that the direction to be tested aligns with the test antenna and the correct angle of arrival for the input signal is achieved.
4)	Configure the beam peak direction of the DUT according to the declared beam direction pair if necessary.
5)	Set the test signal generator power at the RIB as shown in annex E with a power equivalent to the power level to be tested, according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause 4.9.2, in the correct direction in respect to the repeater.
6)	Measure EIRP for any 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.7) and their reference beam direction pairs and maximum steering directions (D.6 and D.8), and for all applicable power levels.

For extreme conditions tests the methods in TS 38.141-2 [6], annex B.7 may be used.
6.2.2.4.3	Procedure for NCR
For normal test environment conditions in OTA domain, the test procedure is as follows:
1)	Place the DUT at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the DUT with the test system.
3)	For NCR-Fwd, orient the positioner (and repeater and test signal generator) in order that the direction to be tested aligns with the test antenna and the correct angle of arrival for the input signal is achieved; for NCR-MT, configure the NCR-MT such that the beam peak direction(s) applied during the power measurement step 7.
4)	Configure the beam peak direction of the DUT according to the declared beam direction pair if necessary.
5)	Set the test signal generator power at the RIB as shown in annex E with a power equivalent to the power level to be tested, according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause 4.9.2, in the correct direction in respect to the repeater.
6)	Measure EIRP for any 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.7)SS and maximum steering directions (D.6 and D.8), and for all applicable power levels.
For extreme conditions tests the methods in TS 38.141-2 [6], annex B.7 may be used.

[bookmark: _Toc138885012][bookmark: _Toc23770][bookmark: _Toc89955131][bookmark: _Toc29809685][bookmark: _Toc98773556][bookmark: _Toc155475700][bookmark: _Toc58860127][bookmark: _Toc76544997][bookmark: _Toc21099887][bookmark: _Toc106201315][bookmark: _Toc145511223][bookmark: _Toc121818370][bookmark: _Toc36645063][bookmark: _Toc45884363][bookmark: _Toc53182386][bookmark: _Toc115191168][bookmark: _Toc74961740][bookmark: _Toc75242651][bookmark: _Toc82595100][bookmark: _Toc130558417][bookmark: _Toc137467142][bookmark: _Toc61182624][bookmark: _Toc138884788][bookmark: _Toc9828][bookmark: _Toc124158349][bookmark: _Toc58862631][bookmark: _Toc37272117][bookmark: _Toc66727937][bookmark: _Toc121818594]6.2.2.5	Test requirement for RF repeater type 2-O and NCR-Fwd type 2-O
For each single-band RIB under test, the power measured in clause 6.2.2.4.2 in step 6 shall remain within the values provided in table 6.2.2.5-1 for normal and extreme test environments, relative to the manufacturer's declared Prated,p,EIRP (D.9) for repeater type 2-O:
[bookmark: _Toc130558418][bookmark: _Toc29491][bookmark: _Toc121818595][bookmark: _Toc124158350][bookmark: _Toc121818371][bookmark: _Toc550]Table 6.2.2.5-1: Test requirements for radiated transmit power accuracy
	Normal test environment
	Extreme test environment

	24.25 GHz < f ≤ 29.5 GHz: ± 5.1 dB
	24.25 GHz < f ≤ 29.5 GHz: ± 7.6 dB

	37 GHz < f ≤ 43.5 GHz: ± 5.4 dB
	37 GHz < f ≤ 43.5 GHz: ± 7.8 dB 

	43.5 GHz < f ≤ 48.2 GHz: ± 5.6 dB
	43.5 GHz < f ≤ 48.2 GHz: ± 8.0 dB



6.2.2.6	Test requirement for NCR
6.2.2.6.1	Test requirement for NCR-MT
6.2.2.6.1.1	    Test requirement for NCR-MT type 1-H
For NCR-MT type 1-H, the IAB requirement specified in clause 9.2.2 in TS 38.174 apply. 
For each declared conformance beam direction pair, the EIRP measurement results in clause 6.2.4.2 shall remain within the values provided in table 6.2.2.6.1.1-1, relative to the manufacturer's declared rated beam EIRP (D.11) value:
Table 6.2.2.6.1.1-1: Test requirement for radiated transmit power for NCR-MT
	
	Normal test environment
	

	NCR-MT type 1-H
	f ≤ 3 GHz: ± 3.3 dB
	

	
	3 GHz < f ≤ 6 GHz: ± 3.5 dB
	



6.2.2.6.1.2	  Test requirement for NCR-MT type 2-O
For each declared conformance beam direction pair, the EIRP measurement results in clause 6.2.2.4.3 shall remain within the values provided in table 6.2.2.6.1.2-1, relative to the manufacturer's declared rated beam EIRP (D.11) value:
Table 6.2.2.6.1.2-1: Test requirement for radiated transmit power for NCR-MT
	NCR type
	Normal test environment
	Extreme test environment

	NCR-MT type 2-O

	24.15 GHz < f ≤ 29.5 GHz: ± 6 dB
37 GHz < f ≤ 43.5 GHz: ± 6 dB
43.5 GHz < f ≤ 48.2 GHz: ± 6 dB

	24.15 GHz < f ≤ 29.5 GHz: ± [7.1] dB
37 GHz < f ≤ 43.5 GHz: ± [7.1] dB
43.5 GHz < f ≤ 48.2 GHz: ± [7.1] dB








	
	
	

	

	
	

	
	
	

	
	
	



[bookmark: _Toc145511224][bookmark: _Toc137467143][bookmark: _Toc138885013][bookmark: _Toc155475701][bookmark: _Toc138884789]6.2.3	OTA repeater output power (TRP)
[bookmark: _Toc138885014][bookmark: _Toc145511225][bookmark: _Toc121818372][bookmark: _Toc138884790][bookmark: _Toc7843][bookmark: _Toc137467144][bookmark: _Toc130558419][bookmark: _Toc155475702][bookmark: _Toc121818596][bookmark: _Toc5906][bookmark: _Toc124158351]6.2.3.1	Definition and applicability
OTA repeater output power is declared as rated carrier TRP, with the output power accuracy requirement defined at the RIB.
The repeater rated TRP output power for repeater type 2-O UL transmission shall be within limits as specified in table 6.2.3.1-1.
Table 6.2.3.1-1: Repeater rated TRP output power limits for repeater type 2-O UL transmission
	Repeater class
	Prated,p,TRP

	Wide Area
	(note 1)

	Local Area
	≤ + 35 + X dBm (note 2)

	NOTE 1:	There is no upper limit for the Prated,p,TRP of the repeater type 2-O UL transmission.
NOTE 2:	X = 10*log (ceil (passband bandwidth/100MHz))



The output power limit for the respective repeater classes in table 6.2.3.1-1 shall be compared to the rated output power and the declared repeater class. It is not subject to testing.

[bookmark: _Toc137467145][bookmark: _Toc155475703][bookmark: _Toc138885015][bookmark: _Toc145511226][bookmark: _Toc121818597][bookmark: _Toc25538][bookmark: _Toc138884791][bookmark: _Toc121818373][bookmark: _Toc130558420][bookmark: _Toc124158352][bookmark: _Toc28481]6.2.3.2	Minimum requirement 
The minimum requirement applies per single-band RIB supporting transmission in the operating band.
The minimum requirement for repeater type 2-O is defined for normal conditions in TS 38.106 [2], clause 7.2.2.


The minimum requirement for NCR type 2-O is defined for normal conditions in TS 38.106 [2], clause 7.2.3.
[bookmark: _Toc130558421][bookmark: _Toc124158353][bookmark: _Toc2002][bookmark: _Toc121818598][bookmark: _Toc121818374][bookmark: _Toc137467146][bookmark: _Toc138885016][bookmark: _Toc3902][bookmark: _Toc138884792][bookmark: _Toc145511227][bookmark: _Toc155475704]6.2.3.3	Test purpose
The test purpose is to verify the accuracy of the maximum passband TRP output power (Pmax,p,TRP) across the frequency range for all RIBs.
[bookmark: _Toc99702751][bookmark: _Toc37272791][bookmark: _Toc76114271][bookmark: _Toc115080539][bookmark: _Toc76544157][bookmark: _Toc82536279][bookmark: _Toc53182977][bookmark: _Toc66693694][bookmark: _Toc89952572][bookmark: _Toc26837][bookmark: _Toc45885868][bookmark: _Toc145511228][bookmark: _Toc36635845][bookmark: _Toc58915644][bookmark: _Toc29810493][bookmark: _Toc58917825][bookmark: _Toc130558422][bookmark: _Toc124158354][bookmark: _Toc26835][bookmark: _Toc106206537][bookmark: _Toc74915646][bookmark: _Toc121818599][bookmark: _Toc155475705][bookmark: _Toc138885017][bookmark: _Toc137467147][bookmark: _Toc21102644][bookmark: _Toc98766388][bookmark: _Toc138884793][bookmark: _Toc121818375]6.2.3.4	Method of test
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Test environment: Normal, see annex A.2.
A measurement system set-up is shown in annex E.
RF channels to be tested for single carrier: B, M, T; see clause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA:
-	BRFBW, MRFBW and TRFBW in single band operation; see clause 4.9.1.
Beams to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex G) as long as the required TRP level is achieved.
Power levels to be tested:
-	The lowest input power (Pp,in,EIRP) that produces the rated passband TRP output power (Prated,p,TRP).
-	The lowest input power (Pp,in,EIRP) that produces the rated passband TRP output power (Prated,p,TRP), plus 10 dB.
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The following procedure for measuring TRP is based on the directional power measurements as described in annex G. An alternative method to measure TRP is to use a characterized and calibrated reverberation chamber if so follow steps 1, 3, 5, and 7.
1)	Place the DUT at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the DUT with the test system.
3)	Orient the positioner (and repeater and test signal generator) in order that the direction to be tested aligns with the test antenna and the correct angle of arrival for the input signal is achieved.
4)	Configure the DUT 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 test signal generator power at the RIB as shown in annex G with a power equivalent to the tested input power level, transmit according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause 4.9.2, in the correct direction in respect to the repeater.
6)	Orient the positioner (and DUT) 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.
7)	Measure the radiated power for any 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 G).
9)	Calculate TRP using the EIRP measurements.
6.2.3.4.3	Procedure for NCR
The following procedure for measuring TRP is based on the directional power measurements as described in annex G. An alternative method to measure TRP is to use a characterized and calibrated reverberation chamber if so follow steps 1, 3, 5, and 7.
1)	Place the DUT at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the DUT with the test system.
3)	For NCR-Fwd, orient the positioner (and repeater and test signal generator) in order that the direction to be tested aligns with the test antenna and the correct angle of arrival for the input signal is achieved; for NCR-MT, configure the NCR-MT such that the beam peak direction(s) applied during the power measurement step 7 are consistent with the grid and measurement approach for the TRP test.
4)	Configure the DUT 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 test signal generator power at the RIB as shown in annex G with a power equivalent to the tested input power level, transmit according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause 4.9.2, in the correct direction in respect to the repeater.
6)	For NCR-Fwd, orient the positioner (and DUT) 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; for NCR-MT, orient the positioner (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 radiated power for any 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 G).
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.
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The final TRP measurement result in clause 6.2.3.4.2 shall remain:
-	within +5.1 dB and -5.1 dB of the manufacturer's declared rated TRP output power Prated,p,TRP for carrier frequency 24.25 GHz < f ≤ 29.5 GHz.
-	within +5.4 dB and –5.4 dB of the manufacturer's declared rated TRP output power Prated,p,TRP for carrier frequency 37 GHz < f ≤ 43.5 GHz.
-	within +5.6 dB and –5.6 dB of the manufacturer's declared rated TRP output power Prated,p,TRP for carrier frequency 43.5 GHz < f ≤ 48.2 GHz.
6.2.3.6	Test requirement for NCR
6.2.3.6.1	Test requirement for NCR-MT
6.2.3.6.1.1 Test  requirement for NCR-MT type 2-O
The final TRP measurement result in clause 6.3.4.2 shall remain:
-	within +5.1 dB and -5.1 dB of the manufacturer's declared rated carrier TRP Prated,c,TRP carrier frequency 24.25 GHz < f ≤ 29.5 GHz.
-	within +5.4 dB and –5.4 dB of the manufacturer's declared rated carrier TRP Prated,c,TRP for carrier frequency 37 GHz < f ≤ 43.5 GHz.
-	within +5.6 dB and –5.6 dB of the manufacturer's declared rated TRP output power Prated,p,TRP for carrier frequency 43.5 GHz < f ≤ 48.2 GHz.
6.2.3.6.2	Test requirement for NCR-Fwd
6.2.3.6.2.1	Test requirement for NCR-Fwd type 2-O
The final TRP measurement result in clause 6.2.3.4.3shall remain:
-	within +5.1 dB and -5.1 dB of the manufacturer's declared rated TRP output power Prated,p,TRP for carrier frequency 24.25 GHz < f ≤ 29.5 GHz.
-	within +5.4 dB and –5.4 dB of the manufacturer's declared rated TRP output power Prated,p,TRP for carrier frequency 37 GHz < f ≤ 43.5 GHz.
-	within +5.6 dB and –5.6 dB of the manufacturer's declared rated TRP output power Prated,p,TRP for carrier frequency 43.5 GHz < f ≤ 48.2 GHz.
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[bookmark: _Toc138885022][bookmark: _Toc21075][bookmark: _Toc74961779][bookmark: _Toc53182425][bookmark: _Toc21099920][bookmark: _Toc58862670][bookmark: _Toc121818380][bookmark: _Toc121818604][bookmark: _Toc138884798][bookmark: _Toc36645102][bookmark: _Toc45884402][bookmark: _Toc66727976][bookmark: _Toc82595139][bookmark: _Toc61182663][bookmark: _Toc19073][bookmark: _Toc29809718][bookmark: _Toc10934][bookmark: _Toc76545036][bookmark: _Toc130558427][bookmark: _Toc124158359][bookmark: _Toc155475710][bookmark: _Toc145511233][bookmark: _Toc75242690][bookmark: _Toc58860166][bookmark: _Toc37272156][bookmark: _Toc137467152]6.3.1	Definition and applicability
[bookmark: _Toc29809719][bookmark: _Toc76545037][bookmark: _Toc37272157][bookmark: _Toc58860167][bookmark: _Toc82595140][bookmark: _Toc58862671][bookmark: _Toc53182426][bookmark: _Toc66727977][bookmark: _Toc21099921][bookmark: _Toc36645103][bookmark: _Toc75242691][bookmark: _Toc74961780][bookmark: _Toc61182664][bookmark: _Toc45884403]Frequency stability is the ability to maintain the same frequency on the output signal with respect to the input signal.
[bookmark: _Toc121818381][bookmark: _Toc14752][bookmark: _Toc138885023][bookmark: _Toc26076][bookmark: _Toc121818605][bookmark: _Toc145511234][bookmark: _Toc130558428][bookmark: _Toc137467153][bookmark: _Toc124158360][bookmark: _Toc155475711][bookmark: _Toc5773][bookmark: _Toc138884799]6.3.2	Minimum Requirement 
The minimum requirement is in TS 38.106 [2], clause 7.3.2.

The minimum requirement is in TS 38.106 [2], clause 7.3.3.
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The test purpose is to verify that frequency stability is within the limit specified by the minimum requirement.
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Requirement is tested together with modulation quality test, as described in clause 7.6.
[bookmark: _Toc75242694][bookmark: _Toc29809722][bookmark: _Toc130558431][bookmark: _Toc58860170][bookmark: _Toc20915][bookmark: _Toc121818608][bookmark: _Toc61182667][bookmark: _Toc124158363][bookmark: _Toc3488][bookmark: _Toc37272160][bookmark: _Toc36645106][bookmark: _Toc21099924][bookmark: _Toc121818384][bookmark: _Toc53182429][bookmark: _Toc155475714][bookmark: _Toc58862674][bookmark: _Toc138885026][bookmark: _Toc137467156][bookmark: _Toc145511237][bookmark: _Toc66727980][bookmark: _Toc138884802][bookmark: _Toc45884406][bookmark: _Toc74961783][bookmark: _Toc82595143][bookmark: _Toc76545040][bookmark: _Toc12248]6.3.5	Test Requirements for RF repeater and NCR
The frequency deviation of the output signal with respect to the input signal shall be accurate to within ±(0.01 ppm + 12 Hz) observed over 1 ms.
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[bookmark: _Toc145511239][bookmark: _Toc138885028][bookmark: _Toc155475716][bookmark: _Toc121818386][bookmark: _Toc138884804][bookmark: _Toc130558433][bookmark: _Toc19108][bookmark: _Toc124158365][bookmark: _Toc137467158][bookmark: _Toc121818610][bookmark: _Toc1052][bookmark: _Toc7438]6.4.1	Definition and applicability
Out of band gain refers to the gain of the repeater outside the passband.
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The minimum requirement is in TS 38.106 [2], clause 7.4.2.

The minimum requirement is in TS 38.106 [2], clause 7.4.3.

[bookmark: _Toc26066][bookmark: _Toc155475718][bookmark: _Toc130558435][bookmark: _Toc138884806][bookmark: _Toc145511241][bookmark: _Toc121818388][bookmark: _Toc138885030][bookmark: _Toc137467160][bookmark: _Toc7764][bookmark: _Toc121818612][bookmark: _Toc124158367][bookmark: _Toc19044]6.4.3	Test purpose
The test purpose is to verify that out of band gain is within the limit specified by the minimum requirement.
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[bookmark: _Toc138885032][bookmark: _Toc145511243][bookmark: _Toc138884808][bookmark: _Toc22342][bookmark: _Toc137467162][bookmark: _Toc130558437][bookmark: _Toc121818390][bookmark: _Toc155475720][bookmark: _Toc32400][bookmark: _Toc14275][bookmark: _Toc124158369][bookmark: _Toc121818614]6.4.4.1	Initial conditions
Test environment:
-	Normal, see annex B.2,
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For normal test environment conditions in OTA domain, the test procedure is as follows:
1)	Place the repeater at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the repeater with the test system.
3)	Orient the positioner (and repeater and test signal generator) in order that the direction to be tested aligns with the test antenna and the correct angle of arrival for the input signal is achieved..
4)	Set the CW generator power at the RIB as shown in annex E with a power equivalent to Pin,p,EIRP, in the correct direction in respect to the repeater.
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 radiated power for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2. 
7)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex G), whilst maintaining the input signal in the correct direction with respect to the repeater.
8)	Calculate TRP using the EIRP measurements. The out of band gain at the frequency under test is given by the difference in dB between the measured output TRP and the EIRP of the input signal.
9)	Repeat steps 2-8, shifting the offset frequency of the CW from the edge of the passband from 200kHz to 10MHz in steps of 200kHz for each passband.
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The gain outside the passband shall not exceed the maximum level specified in table 6.4.5-1, where:
-	f_offset_CW is the offset between the outer channel edge frequency of the outer channel in the passband and a CW signal.
Table 6.4.5-1: Out of band gain limits
	Frequency offset, f_offset_CW
	Maximum gain

	0.1*Minimum {400MHz, passband BW}  f_offset_CW < 150 MHz 
	70.1 dB (NOTE 1)
70.4 dB (NOTE 2)
70.6 dB (NOTE 3)

	150 MHz  f_offset_CW < 400 MHz
	57.1 dB (NOTE 1)
57.4 dB (NOTE 2)
57.6 dB (NOTE 3)

	400 MHz  f_offset_CW < f_offset_max
	37.1 dB (NOTE 1)
37.4 dB (NOTE 2)
37.6 dB (NOTE 3)

	NOTE 1: Applicable to bands defined within the frequency spectrum range of 24.25–29.5 GHz
NOTE 2: Applicable to bands defined within the frequency spectrum range of 37-43.5GHz
NOTE 3: Applicable to bands defined within the frequency spectrum range of 43.5-48.2 GHz
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