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1 Introduction
Based on the pre-arranged work-split, we provide TP to the radiated conformance test specification TS 38.115-2 for the NR repeater.
2 Discussion
Content of this TP was drafted based on the TS 36.143 and the TS 38.141-2, with NR repeater adjustments applied. 
For the test requirement, the NR BS MU values were reused for the FR2-1 frequency sub-ranges. 
Related manufacturer declaration numbers are to be added at later stage, once decided. 
While drafting this TP, it was observed that there is an issue as the core spec TS 38.106 combines the EIRP and TRP requirement into a single section 7.2. It would be better to keep those are separate, similar as done in NR BS spec. 
3 Conclusions 
Based on the above discussion, the following proposal was formulated: 

Proposal 1: Approve the attached TP to TS 38.115-2. 
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Annex A: TP to TS 38.115-2
------------------------------ Modified section ------------------------------
[bookmark: _Toc113002801]6	Radiated characteristics
[bookmark: _Toc97737193][bookmark: _Toc113002802]6.1	General
<Text to be added>
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, or multi-band RIB have been declared equivalent (D.x), only a representative one is necessary to be tested to demonstrate conformance.
[bookmark: _Toc97737194][bookmark: _Toc113002803]6.2	OTA output Radiated transmit power (EIRP)
<Text to be added>
[bookmark: _Toc21099881][bookmark: _Toc29809679][bookmark: _Toc36645057][bookmark: _Toc37272111][bookmark: _Toc45884357][bookmark: _Toc53182380][bookmark: _Toc58860121][bookmark: _Toc58862625][bookmark: _Toc61182618][bookmark: _Toc66727931][bookmark: _Toc74961734][bookmark: _Toc75242645][bookmark: _Toc76544991][bookmark: _Toc82595094][bookmark: _Toc89955125][bookmark: _Toc98773550][bookmark: _Toc106201309][bookmark: _Toc115191162]6.2.1	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.x), reference beam direction pair (D.x), rated beam EIRP (D.x) at the beam's reference direction pair, OTA peak directions set (D.x), the beam direction pairs at the maximum steering directions (D.x) and their associated rated beam EIRP and beamwidth(s) for reference beam direction pair and maximum steering directions (D.x).
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, or at multi-band RIB.
[bookmark: _Toc21099882][bookmark: _Toc29809680][bookmark: _Toc36645058][bookmark: _Toc37272112][bookmark: _Toc45884358][bookmark: _Toc53182381][bookmark: _Toc58860122][bookmark: _Toc58862626][bookmark: _Toc61182619][bookmark: _Toc66727932][bookmark: _Toc74961735][bookmark: _Toc75242646][bookmark: _Toc76544992][bookmark: _Toc82595095][bookmark: _Toc89955126]If beams have been declared equivalent and parallel (D.x, D.x), 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 6.2.1-1.
Table 6.2.1-1: Repeater rated beam EIRP output power limits for repeater 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))



[bookmark: _Toc98773551][bookmark: _Toc106201310][bookmark: _Toc115191163]6.2.2	Minimum requirement
The minimum requirement applies per single-band RIB, or per multi-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.
[bookmark: _Toc21099883][bookmark: _Toc29809681][bookmark: _Toc36645059][bookmark: _Toc37272113][bookmark: _Toc45884359][bookmark: _Toc53182382][bookmark: _Toc58860123][bookmark: _Toc58862627][bookmark: _Toc61182620][bookmark: _Toc66727933][bookmark: _Toc74961736][bookmark: _Toc75242647][bookmark: _Toc76544993][bookmark: _Toc82595096][bookmark: _Toc89955127][bookmark: _Toc98773552][bookmark: _Toc106201311][bookmark: _Toc115191164]6.2.3	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: _Toc21099884][bookmark: _Toc29809682][bookmark: _Toc36645060][bookmark: _Toc37272114][bookmark: _Toc45884360][bookmark: _Toc53182383][bookmark: _Toc58860124][bookmark: _Toc58862628][bookmark: _Toc61182621][bookmark: _Toc66727934][bookmark: _Toc74961737][bookmark: _Toc75242648][bookmark: _Toc76544994][bookmark: _Toc82595097][bookmark: _Toc89955128][bookmark: _Toc98773553][bookmark: _Toc106201312][bookmark: _Toc115191165]6.2.4	Method of test
[bookmark: _Toc21099885][bookmark: _Toc29809683][bookmark: _Toc36645061][bookmark: _Toc37272115][bookmark: _Toc45884361][bookmark: _Toc53182384][bookmark: _Toc58860125][bookmark: _Toc58862629][bookmark: _Toc61182622][bookmark: _Toc66727935][bookmark: _Toc74961738][bookmark: _Toc75242649][bookmark: _Toc76544995][bookmark: _Toc82595098][bookmark: _Toc89955129][bookmark: _Toc98773554][bookmark: _Toc106201313][bookmark: _Toc115191166]6.2.4.1	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 x.
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.
-	BRFBW_T'RFBW and B'RFBW_TRFBW for multi-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.8), and
-	OTA peak directions set maximum steering directions (D.10).
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.x, D.x).
[bookmark: _Toc21099886][bookmark: _Toc29809684][bookmark: _Toc36645062][bookmark: _Toc37272116][bookmark: _Toc45884362][bookmark: _Toc53182385][bookmark: _Toc58860126][bookmark: _Toc58862630][bookmark: _Toc61182623][bookmark: _Toc66727936][bookmark: _Toc74961739][bookmark: _Toc75242650][bookmark: _Toc76544996][bookmark: _Toc82595099][bookmark: _Toc89955130][bookmark: _Toc98773555][bookmark: _Toc106201314][bookmark: _Toc115191167]6.2.4.2	Procedure 

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.x) of the DUT with the test system.
3)	Orient the positioner (and DUT) in order that the direction to be tested aligns with the test antenna.
4)	Configure the beam peak direction of the DUT according to the declared beam direction pair.
5)	Set the DUT to transmit according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause 4.9.2.
	For a DUT declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in clauses 4.7.2 and 4.8 using the corresponding test model(s) in clause 4.9.2 on all carriers configured.
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.x) and their reference beam direction pairs and maximum steering directions (D.x and D.x).
For multi-band capable DUT and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carriers activated in the other band.
For extreme conditions tests the methods in TS 38.141-2 [x], annex B.7 may be used.
[bookmark: _Toc21099887][bookmark: _Toc29809685][bookmark: _Toc36645063][bookmark: _Toc37272117][bookmark: _Toc45884363][bookmark: _Toc53182386][bookmark: _Toc58860127][bookmark: _Toc58862631][bookmark: _Toc61182624][bookmark: _Toc66727937][bookmark: _Toc74961740][bookmark: _Toc75242651][bookmark: _Toc76544997][bookmark: _Toc82595100][bookmark: _Toc89955131][bookmark: _Toc98773556][bookmark: _Toc106201315][bookmark: _Toc115191168]6.2.5	Test requirement
For each single-band RIB or multi-band RIB under test, the power measured in clause 6.2.4.2 in step 3 shall remain within the values provided in table 6.2.5-1 for normal and extreme test environments, relative to the manufacturer's declared Prated,p,EIRP (D.y) for repeater type 2-O:
Table 6.2.5-1: Test requirements for radiated transmit power accuracy
	Normal test environment
	Extreme test environment

	24.15 GHz < f ≤ 29.5 GHz: ± 5.1 dB
	24.15 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



6.3	OTA repeater output power (TRP)
6.3.1	Definition and applicability
OTA BS 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 6.3.1-1.
Table 6.3.1-1: 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 3
	

	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 6.3.1-1 shall be compared to the rated output power and the declared repeater class. It is not subject to testing.
6.3.2	Minimum requirement
The minimum requirement applies per single-band RIB, or per multi-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.
6.3.3	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: _Toc21102644][bookmark: _Toc29810493][bookmark: _Toc36635845][bookmark: _Toc37272791][bookmark: _Toc45885868][bookmark: _Toc53182977][bookmark: _Toc58915644][bookmark: _Toc58917825][bookmark: _Toc66693694][bookmark: _Toc74915646][bookmark: _Toc76114271][bookmark: _Toc76544157][bookmark: _Toc82536279][bookmark: _Toc89952572][bookmark: _Toc98766388][bookmark: _Toc99702751][bookmark: _Toc106206537][bookmark: _Toc115080539]6.3.4	Method of test
[bookmark: _Toc21102645][bookmark: _Toc29810494][bookmark: _Toc36635846][bookmark: _Toc37272792][bookmark: _Toc45885869][bookmark: _Toc53182978][bookmark: _Toc58915645][bookmark: _Toc58917826][bookmark: _Toc66693695][bookmark: _Toc74915647][bookmark: _Toc76114272][bookmark: _Toc76544158][bookmark: _Toc82536280][bookmark: _Toc89952573][bookmark: _Toc98766389][bookmark: _Toc99702752][bookmark: _Toc106206538][bookmark: _Toc115080540]6.3.4.1	Initial conditions
Test environment: Normal, see annex A.2.
A measurement system set-up is shown in annex x.
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.
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-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 TS 38.141-2 [x], annex I) as long as the required TRP level is achieved.
[bookmark: _Toc21102646][bookmark: _Toc29810495][bookmark: _Toc36635847][bookmark: _Toc37272793][bookmark: _Toc45885870][bookmark: _Toc53182979][bookmark: _Toc58915646][bookmark: _Toc58917827][bookmark: _Toc66693696][bookmark: _Toc74915648][bookmark: _Toc76114273][bookmark: _Toc76544159][bookmark: _Toc82536281][bookmark: _Toc89952574][bookmark: _Toc98766390][bookmark: _Toc99702753][bookmark: _Toc106206539][bookmark: _Toc115080541]6.3.4.2	Procedure
The following procedure for measuring TRP is based on the directional power measurements as described in TS 38.141-2 [x], annex I. 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.x) of the DUT with the test system.
3)	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.
4)	Set the DUT to transmit according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause 4.9.2.
	For a DUT declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in clauses 4.7.2 and 4.8 using the corresponding test model(s) in clause 4.9.2 on all carriers configured.
5)	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 TS 38.141-2 [x], annex I).
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. 
If the test chamber is a reverberation chamber measure TRP directly.
7)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see TS 38.141-2 [x], annex I).
8)	Calculate TRP using the EIRP measurements.
For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
[bookmark: _Toc21102647][bookmark: _Toc29810496][bookmark: _Toc36635848][bookmark: _Toc37272794][bookmark: _Toc45885871][bookmark: _Toc53182980][bookmark: _Toc58915647][bookmark: _Toc58917828][bookmark: _Toc66693697][bookmark: _Toc74915649][bookmark: _Toc76114274][bookmark: _Toc76544160][bookmark: _Toc82536282][bookmark: _Toc89952575][bookmark: _Toc98766391][bookmark: _Toc99702754][bookmark: _Toc106206540][bookmark: _Toc115080542]6.3.5	Test requirement
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 TRP output power Prated,p,TRP 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.

------------------------------ End of modified section ------------------------------

