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[bookmark: _Toc97737176]------ Start of change -----------
3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Antenna connector: connector at the conducted interface of the repeater type 1-C
Beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array
Beam centre direction: direction equal to the geometric centre of the half-power contour of the beam
Beam direction pair: data set consisting of the beam centre direction and the related beam peak direction
Beam peak direction: direction where the maximum EIRP is found
[bookmark: _Hlk500327898][bookmark: _Hlk490252228][bookmark: _Hlk494631435]Beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse
Equivalent isotropic radiated power: equivalent power radiated from an isotropic directivity device producing the same field intensity at a point of observation as the field intensity radiated in the direction of the same point of observation by the discussed device
Fractional bandwidth: fractional bandwidth FBW is defined as 
Maximum passband output power: mean power level measured within the per passband at the antenna connector, during the transmitter ON period in a specified reference condition
Maximum passband TRP output power: mean power level measured per RIB during the transmitter ON period for a specific passband in a specified reference condition and corresponding to the declared rated carrier passband TRP output power (Prated,p,TRP)
Maximum total output power: mean power level measured within the operating band at the antenna connector, during the transmitter ON period in a specified reference condition
Maximum total TRP output power: mean power level measured per RIB during the transmitter ON period in a specified reference condition and corresponding to the declared rated total TRP output power (Prated,t,TRP)
Measurement bandwidth: RF bandwidth in which an emission level is specified
Multi-band repeater: Repeater Type 1-C whose antenna connector is associated with a transmitter and/or receiver that is characterized by the ability to process two or more passband(s) in common active RF components simultaneously, where at least one passband is configured at a different operating band than the other passband(s) and where this different operating band is not a sub-band or superseding-band of another supported operating band 
Operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements
Passband: [The frequency range in which the repeater operates in with operational configuration, this frequency range can correspond to one or several consecutive nominal channels, if they are not consecutive each subset of channels shall be considered as an individual passband, a repeater can have one or several passbands, all channels within the passband(s) shall belong to a single operator or collaborating operators.]
Radiated interface boundary: operating band specific radiated requirements reference where the radiated requirements apply
Radio Bandwidth: frequency difference between the upper edge of the highest used passband and the lower edge of the lowest used passband
Rated beam EIRP: For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the NR repeater is declared to radiate at the associated beam peak direction during the transmitter ON period
Rated passband output power: mean power level associated with a passband the manufacturer has declared to be available at the antenna connector, during the transmitter ON period in a specified reference condition
Rated passband TRP output power: mean power level declared by the manufacturer per passband, that the manufacturer has declared to be available at the RIB during the transmitter ON period
Rated total output power: mean power level associated with a particular operating band the manufacturer has declared to be available at the antenna connector, during the transmitter ON period in a specified reference condition
Rated total TRP output power: mean power level associated with a particular operating declared by the manufacturer per passband, that the manufacturer has declared to be available at the RIB during the transmitter ON period
Reference beam direction pair: Beam direction pair in the reference direction declared by the manufacturer.
Repeater type 1-C:	NR repeater operating at FR1 with a requirement set consisting only of conducted requirements defined at individual antenna connector.
Repeater type 2-O: NR repeater operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
Requirement set: one of the NR requirements set as defined for NR repeater
Sub-band: A sub-band of an operating band contains a part of the uplink and downlink frequency range of the operating band.
Superseding-band: A superseding-band of an operating band includes the whole of the uplink and downlink frequency range of the operating band.
Total radiated power: is the total power radiated by the antenna
NOTE:	The total radiated power is the power radiating in all direction for two orthogonal polarizations. Total radiated power is defined in both the near-field region and the far-field region
Transmission bandwidth: RF Bandwidth of an instantaneous transmission from an NR repeater, measured in resource block units
Transmitter OFF state: Time period during which the repeater downlink or uplink is not allowed to transmit in the corresponding direction 
Transmitter ON state: Time period during which the repeater downlink or uplink is transmitting in the corresponding direction 
Transmitter transient period: Time period during which the transmitter is switching from the OFF period to the ON period or vice versa 
[bookmark: _Toc97737177]3.2	Symbols
For the purposes of the present document, the following symbols apply:
FFBWhigh	Highest supported frequency within supported passband, for which fractional bandwidth support was declared
FFBWlow	Lowest supported frequency within supported passband, for which fractional bandwidth support was declared
Prated,out	Maximum rated output power conducted
Prated,out_AC	Maximum rated output power at the antenna connector
Prated,p,AC	Rated passband output power per antenna connector
Prated,t,AC	Rated total output power declared per antenna connector
Prated,out,EIRP	Maximum rated output power EIRP
Prated,p,EIRP 	Rated passband EIRP output power
Prated,out,TRP	Maximum rated output power TRP
Prated,p,TRP	Rated passband TRP output power declared per RIB
Prated,t,TRP	Rated total TRP output power declared per RIB
Prated,in	Input power intended to produce the maximum rated output power
Prated,in_AC	Input power intended to produce the maximum rated output power (Prated,out) at the antenna connector
Prated,p,FBWhigh	The rated passband EIRP output power for the higher supported frequency range within supported operating band, for which fractional bandwidth support was declared
Prated,p,FBWlow	The rated passband EIRP output powerfor the lower supported frequency range within supported operating band, for which fractional bandwidth support was declared

Pmax,out	Maximum carrier output power measured per antenna connector
Pmax,out_AC	Maximum output power measured per antenna connector at the antenna connector
Pmax,p,AC	Maximum passband output power measured per antenna connector
Pmax,t,AC	Maximum total output power measured per antenna connector
Pmax,out,,EIRP	The maximum EIRP measured at the RIB(s), and corresponding to the declared rated TRP output power (Prated,c,TRP)
Pmax,p,EIPR	Maximum passband EIRPoutput power when the NR BS is configured at the rated passband TRP output power (Prated,p,TRP)
Pmax,out,TRP	Maximum TRP output power measured at the RIB(s), and corresponding to the declared rated TRP output power (Prated,c,TRP)
Pmax,p,TRP	Maximum passband TRP output power measured at the RIB(s), and corresponding to the declared rated passband TRP output power (Prated,p,TRP)
Pmax,t,TRP	Maximum total TRP output power measured at the RIB(s), and corresponding to the declared rated total TRP output power (Prated,t,TRP)

------ Next 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.
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

	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 output power of the Wide Area repeater
NOTE 2:   X = 10*log (ceil (passband bandwidth/[20MHz]))



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 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 output power (Prated,p,in_AC).
Up to:
The lowest input level that produces the maximum rated 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 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 output power Prated,p,out_AC, declared by the manufacturer.
[bookmark: _Toc97737232]------ Next change -----------
[bookmark: _Toc45893479][bookmark: _Toc44712166][bookmark: _Toc37267564][bookmark: _Toc37260176][bookmark: _Toc36817260][bookmark: _Toc29811708][bookmark: _Toc13080209][bookmark: _Toc53185369][bookmark: _Toc53185745][bookmark: _Toc57820221][bookmark: _Toc57821148][bookmark: _Toc61183424][bookmark: _Toc61183818][bookmark: _Toc61184210][bookmark: _Toc61184602][bookmark: _Toc61184992][bookmark: _Toc66386335][bookmark: _Toc74583176][bookmark: _Toc76541989][bookmark: _Toc82449971][bookmark: _Toc82450619]6.5.3.2.3	Minimum requirements for Medium Range repeater type 1-C (Category A and B) for DL
For Medium Range repeater type 1-C for DL, minimum requirements are specified in table 6.5.3.2.3-1 and table 6.5.3.2.3-2.
For the tables in this clause for repeater type 1-C Prated,x = Prated,p,c,AC – 10*log10(NTXU,countedpercell),. 
Table 6.5.3.2.3-1: Medium Range repeater type 1-C operating band unwanted emission minimum requirements, 31< Prated,x  38 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirements (Note 1, 2)
	Measurement bandwidth 

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	


	100 kHz 

	5 MHz  f < min(10 MHz, Δfmax)
	5.05 MHz  f_offset < min(10.05 MHz, f_offsetmax)
	Prated,x  - 60dB
	100 kHz 

	10 MHz  f  fmax
	10.05 MHz  f_offset < f_offsetmax
	Min(Prated,x  - 60dB, -25dBm) (Note 3)
	100 kHz

	NOTE 1:	For a repeater type 1-C DL supporting non-contiguous spectrum operation within any operating band the emission limits within gaps between passbands is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the gap between passband. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the gap between passband, where the emission limits within gaps between passbands shall be Min(Prated,x -60dB, ‑25dBm)/100kHz.
NOTE 2:	For a multi-band connector with inter-passband gap < 2*ΔfOBUE the emission limits within the inter-passband gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or passband on each side of the inter-passband gap.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.



Table 6.5.3.2.3-2: Medium Range repeater type 1-C operating band unwanted emission minimum requirements, Prated,x  31 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirements (Note 1, 2)
	Measurement bandwidth 

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	[image: ]
	100 kHz 

	5 MHz  f < min(10 MHz, Δfmax)
	5.05 MHz  f_offset < min(10.05 MHz, f_offsetmax)
	-29 dBm
	100 kHz 

	10 MHz  f  fmax
	10.05 MHz  f_offset < f_offsetmax
	-29 dBm (Note 3)
	100 kHz

	NOTE 1:	For a repeater type 1-C DL supporting non-contiguous spectrum operation within any operating band the emission limits within gaps between passbands is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the gap between passband. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the gap between passband, where the emission limits within gaps between passbands shall be -29dBm/100kHz.
NOTE 2:	For a multi-band connector with inter-passband gap < 2*ΔfOBUE the emission limits within the inter-passband gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or passband on each side of the inter-passband gap.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.



------ 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.xxx-2 [xx]. Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.
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.xxx-2 [xx].
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 passband EIRP may be declared by manufacturer:
-	Prated,cp,FBWlow for lower supported frequency range, and
-	Prated,cp,FBWhigh for higher supported frequency range.
For frequencies in between FFBWlow and FFBWhigh the rated carrier passband EIRP is:
-	Prated,cp,FBWlow, for the carrier passband whose carrier passband frequency is within frequency range FFBWlow ≤ f < (FFBWlow +FFBWhigh) / 2,
-	Prated,cp,FBWhigh, for the carrier passband whose carrier passband frequency is within frequency range (FFBWlow +FFBWhigh) / 2 ≤ f ≤FFBWhigh.
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 2)

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

	NOTE1:	There is no upper limit for the Prated,outp,TRP of the repeater type 2-O UL transmission.
NOTE2:	There is no upper limit for the Prated,outp,EIRP of the repeater type 2-O UL transmission.
NOTE3:    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 passband 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 passband 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 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 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 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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