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[bookmark: _Toc97737176]------ Start of change -----------
[bookmark: _Toc97737194]6.2	Repeater output power
[bookmark: _Toc97737195]6.2.1	General
The repeater conducted output power requirement is at the antenna connector.
The maximum rated passband output power of the repeater type 1-C shall be as specified in table 6.2.1-1 and table 6.2.1-2.	Comment by Tetsu Ikeda: To be aligned with the term in (Rev)R4-2207983
Table 6.2.1-1: Repeater type 1-C DL transmission classes rated output power limits for repeater classes
	Repeater class
	Prated,p,out_AC	Comment by Tetsu Ikeda: To be aligned with the symbol in (Rev)R4-2207983

	Wide Area repeater
	Note 1

	Medium Range repeater
	≤ 38 dBm + X, Note 2

	Local Area repeater
	≤ 24 dBm + X, Note 2

	NOTE 1:	There is no upper limit for the Prated,p,out_AC rated passband output power of the Wide Area repeater
NOTE 2:   X = 10*log (ceil (passband bandwidth/[20MHz]))	Comment by Tetsu Ikeda: Merged from R4-2210021(Huawei) 



Table 6.2.1-2: Repeater type 1-C UL transmission classes rated output power limits for repeater classes
	Repeater class
	Prated,p,out, AC

	Wide Area repeater
	Note 1

	Local Area repeater
	≤ 24 dBm+ X, Note 2

	NOTE 1:	There is no upper limit for the Prated,p,out_AC rated passband output power of the Wide Area repeater.
NOTE 2:   X = [10*log (ceil (passband bandwidth/20MHz))]



[bookmark: _Toc503964248][bookmark: _Toc97737196]6.2.2	Minimum requirement
The requirements shall apply with NR signals in the passband of the repeater at:
The lowest input level that produces the maximum rated passband output power (Prated,p,in_AC).	Comment by Tetsu Ikeda: Adding “lowest input” is to be aligned with OTA output power requirements in 7.2.2.
Up to:
The lowest input level that produces the maximum rated passband output power (Prated,p,in_AC), plus 10dB
In normal conditions, the measured output power, Pmax,p,out_AC shall remain within +2 dB and -2 dB of the rated passband output power Prated,p,out_AC, declared by the manufacturer.
In extreme conditions, the measured output power, Pmax,p,out_AC shall remain within +2.5 dB and -2.5 dB of the rated passband output power Prated,p,out_AC, declared by the manufacturer.
[bookmark: _Toc97737232]------ Next change -----------
Table 6.7.2.2-2: input intermodulation requirement for NR repeater UL when co-located with BS/repeater in other frequency bands.
	Frequency range of interfering signal
	Interfering signal mean power for repeater with WA BS side(dBm)
	Interfering signal mean power for repeater with LA BS side(dBm)
	Type of interfering signals

	Frequency range of co-located BS’s downlink operating band or located repeater’s passband
	+16
	Prated,p,out_AC -30
	2 CW carriers

	NOTE 1:	The requirement does not apply when the interfering signal falls within the passband.
NOTE 2:	For unsynchronized base stations or repeaters (except in band n46 and n96), special co-location requirements may apply that are not covered by the 3GPP specifications.



------ Next change -----------
[bookmark: _Toc53178221][bookmark: _Toc45893499][bookmark: _Toc53178672][bookmark: _Toc37267584][bookmark: _Toc29811727][bookmark: _Toc37260196][bookmark: _Toc44712186][bookmark: _Toc36817279][bookmark: _Toc13080228]6.8.2	Minimum requirements for repeater type 1-C
[bookmark: _Toc44712187][bookmark: _Toc29811728][bookmark: _Toc45893500][bookmark: _Toc37267585][bookmark: _Toc53178673][bookmark: _Toc37260197][bookmark: _Toc36817280][bookmark: _Toc53178222]6.8.2.1	Minimum requirements
The output intermodulation level is the power of the intermodulation products when an interfering signal is injected into the output port. The wanted signal passband shall be the maximum bandwidth supported by the repeater.
For repeater type 1-C, the wanted signal and interfering signal centre frequency is specified in table 6.8.2.1‑1, where interfering signal level is Maximum rated total output power (Prated,t,outAC) at antenna connector in the passband – 30 dB.
The unwanted emission with output intermodulation applied shall not exceed the corresponding uplink and downlink unwanted emission limits in clause 6.5 in the presence of an interfering signal according to table 6.8.2.1-1. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products.
[bookmark: _Toc53178223][bookmark: _Toc36817281][bookmark: _Toc29811729][bookmark: _Toc44712188][bookmark: _Toc37267586][bookmark: _Toc37260198][bookmark: _Toc45893501][bookmark: _Toc53178674][bookmark: _Toc21127520]Table 6.8.2.1-1: Interfering and wanted signals for the output intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR signal, the maximum passband bandwidth with lowest SCS supported on that band

	Interfering signal type
	NR signal, the minimum passband bandwidth with 15kHz SCS supported on that band

	Interfering signal level
	Maximum Rated total output power (Prated,t,outAC) in the passband – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	
, for n=1, 2 and 3 

	NOTE:	Interfering signal positions that are partially or completely outside of the passband of the repeater are excluded from the requirement.



6.8.2.2	Additional requirements
For repeater supporting Band n41 and n90 operation in Japan, the sum of output intermodulation level over all antenna connectors shall not exceed the unwanted emission limits in clauses 6.5 in the presence of an NR interfering signal according to table 6.8.2.2-1.
Table 6.8.2.2-1 Interfering and wanted signals for the additional output intermodulation requirement for Band n41 and n90
	Parameter
	Value

	Wanted signal
	NR single (NOTE)

	Interfering signal type
	NR signal of 10 MHz passband bandwidth

	Interfering signal level
	Maximum Rated total output power (Prated,t,outAC) in the passband – 30 dB

	Interfering signal centre frequency offset from the lower/upper passband centre frequency of the wanted signal 
	± 5 MHz
± 15 MHz
± 25 MHz

	NOTE:	This requirement applies for passband allocated within 2545-2645 MHz.



------ Next change -----------
7.2	OTA output power
[bookmark: _Toc97737233]7.2.1	General
Repeater type 2-O are declared to support one or more beams, as per manufacturer's declarations specified in TS 38.xxx115-2 [xx8]. Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.	Comment by Tetsu Ikeda: Merged from R4-2208134 (CATT), R4-2209805 (Nokia), R4-2210022 (Huawei)
For each beam, the requirement is based on declaration of a beam identity, reference beam direction pair, beamwidth, rated beam EIRP, OTA peak directions set, the beam direction pairs at the maximum steering directions and their associated rated beam EIRP and beamwidth(s).
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 TS 38.xxx115-2 [xx8].	Comment by Tetsu Ikeda: Merged from R4-2208134 (CATT), R4-2209805 (Nokia), R4-2210022 (Huawei)
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 pass bands where the supported fractional bandwidth (FBW) is larger than 6%, two rated carrier beam EIRP  may be declared by manufacturer:
-	Prated,cout,FBWlow for lower supported frequency range, and
-	Prated,cout,FBWhigh for higher supported frequency range.
For frequencies in between FFBWlow and FFBWhigh the rated carrier beam EIRP is:
-	Prated,cout,FBWlow, for the carrier output whose carrier frequency is within frequency range FFBWlow ≤ f < (FFBWlow +FFBWhigh) / 2,	Comment by Tetsu Ikeda: Merged from R4-2210022 (Huawei)
-	Prated,cout,FBWhigh, for the carrier output whose carrier frequency is within frequency range (FFBWlow +FFBWhigh) / 2 ≤ f ≤FFBWhigh.	Comment by Tetsu Ikeda: Merged from R4-2210022 (Huawei)
OTA repeater output power is also declared as a TRP radiated requirement, with the output power accuracy requirement defined at the RIB. TRP does not change with beamforming settings as long as the beam peak direction is within the OTA peak directions set. Thus, the TRP accuracy requirement must be met for any beamforming setting for which the beam peak direction is within the OTA peak directions set.
There is no upper limit for the rated TRP output power and the rated beam EIRP output power of repeater type 2-O DL transmission.
The repeater rated TRP output power and the rated beam EIRP output power for repeater type 2-O UL transmission shall be within limits as specified in table 9.2.1-1.
Table 7.2.1-1: Repeater rated TRP output power limits for repeater type 2-O UL transmission
	Repeater class
	Prated,outp,TRP
	Prated,outp,EIRP

	Wide Area
	(note 1)
	(note 12)

	Local Area
	≤ + 35 + X dBm, Note 3
	≤ + 55 + X dBm, Note 32

	NOTE1:	There is no upper limit for the Prated,outp,TRP or Prated,p,EIRP of the repeater type 2-O UL transmission.
NOTE2:	There is no upper limit for the Prated,out,ERP of the repeater type 2-O UL transmission.
NOTE32:    X = [10*log (ceil (passband bandwidth/100MHz))]



[bookmark: _Toc97737234]7.2.2	Minimum requirement
The AoA of the input signal shall be the same as the reference direction for the OTA peak directions set when operating in the opposite DL/UL direction.
The requirements shall apply with NR signals in the passband of the repeater at:
The lowest input level that produces the maximum rated passband TRP output power (Prated,inp,TRP)
Up to:
The lowest input level that produces the maximum rated passband TRP output power (Prated,inp,TRP), plus 10dB
In normal conditions, the measured output power, Pmax,outp,EIRP shall remain within +2 dB and -2 dB of the rated beam EIRP output power Prated,outp,EIRP, declared by the manufacturer.
In extreme conditions, the measured output power, Pmax,outp,,EIRP shall remain within +2.5 dB and -2.5 dB of the rated beam EIRP output power Prated,outp,EIRP, declared by the manufacturer.
In normal conditions, the repeater type 2-O maximum passband TRP output power, Pmax,outp,TRP measured at the RIB shall remain within ±3 dB of the rated passband TRP output power Prated,outp,TRP, as declared by the manufacturer.
------ Next change -----------
7.6.1	Downlink Error vector magnitude
7.6.1.1	General
The Error Vector Magnitude (EVM) is a measure of the difference between the symbols provided at the input of the repeater and the measured signal symbols at the output of the repeater after the equalization by the measurement equipment. This difference is called the error vector. Details about how the EVM is determined are specified in TS 38.104 Annex C for FR2. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.
OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range on the transmit side and the AoA of the incident wave of the received signal is in the reference direction at the receive side.
The EVM requirement is applicable when the repeater is operating with an input power level within the range from what is required to reach the rated output beam EIRP output power (Prated,outp,EIRP) to the minimum power levels in table 7.6.1.1-1.

------ Next change -----------
7.6.2	Uplink Error vector magnitude
[bookmark: _Toc97737243]7.6.2.1	General
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM, the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in TS 38.101-2 sub-clauses 6.4.2.4 and 6.4.2.5. For DFT-s-OFDM waveforms, the EVM result is defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
The basic EVM measurement interval is one slot in the time domain. The EVM measurement interval is reduced by any symbols that contains an allowable power transient in the measurement interval as defined in TS 38.101-2 clause 6.3.3.
All the parameters defined in clause 7.6.2 are defined using the measurement methodology specified in TS 38.101-2 Annex F.
OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range on the transmit side and the AoA of the incident wave of the received signal is in the reference direction at the receive side.
The EVM requirement is applicable when the repeater is operating with an input power level within the range from what is required to reach the rated output beam EIRP output power (Prated,outp,EIRP) to the minimum input power levels in table 7.6.2.1-1.
Table 7.6.2.1-1: Minimum input power for EVM
	BS class
	Minimum input power (dBm/MHz)

	
	24.25 – 33.4 GHz
	37 – 52.6 GHz

	
	Up to 16 QAM
	64QAM 1
	Up to 16 QAM
	64QAM1

	WA, MR, LA
	[-77- GRX_ANT]
	[-73- GRX_ANT]
	[-75- GRX_ANT]
	[-71- GRX_ANT]

	Note 1: support of 64QAM is based on the declaration



Where GRX_ANT is the gain of the receive side antennas and is calculated from EIRP and TRP declaration.

------ End of change -----------
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