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<Start of Change 1>
[bookmark: _Toc97737173][bookmark: _Toc106094063][bookmark: _Toc114252838][bookmark: _Toc123045966][bookmark: _Toc124157507][bookmark: _Toc124258900][bookmark: _Toc124259044][bookmark: _Toc130585801][bookmark: _Toc130586812][bookmark: _Toc137461978][bookmark: _Toc138883787][bookmark: _Toc138883931][bookmark: _Toc145426828][bookmark: _Toc155427972][bookmark: _Toc155780990]1	Scope
The present document establishes the minimum RF characteristics of NR RF Repeater and network controlled repeater. For network controlled repeater (NCR), requirements for NCR-Fwd and NCR-MT apply.

<End of Change 1>
<Start of Change 2>
[bookmark: _Toc137462072][bookmark: _Toc138883881][bookmark: _Toc138884025][bookmark: _Toc145426923][bookmark: _Toc155428178][bookmark: _Toc155781196]7.2.2	Minimum requirement for NR RF repeater
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 power (Pp,in,EIRP) that produces the rated passband TRP output power (Prated,p,TRP)
Up to:
The lowest input power (Pp,in,EIRP) that produces the rated passband TRP output power (Prated,p,TRP), plus 10dB
In normal conditions, the measured output power, Pmax,p,EIRP shall remain within +3.4 dB and -3.4 dB of the rated beam EIRP output power Prated,p,EIRP, declared by the manufacturer.
In extreme conditions, the measured output power, Pmax,p,,EIRP shall remain within +4.5 dB and -4.5 dB of the rated beam EIRP output power Prated,p,EIRP, declared by the manufacturer.
In normal conditions, the repeater type 2-O maximum passband TRP output power, Pmax,p,TRP measured at the RIB shall remain within ±3 dB of the rated passband TRP output power Prated,p,TRP, as declared by the manufacturer.
<End of Change 2>
<Start of Change 3>
[bookmark: _Toc97737237][bookmark: _Toc106094160][bookmark: _Toc114252936][bookmark: _Toc123046064][bookmark: _Toc124157605][bookmark: _Toc124258997][bookmark: _Toc124259141][bookmark: _Toc130585898][bookmark: _Toc130586909][bookmark: _Toc137462075][bookmark: _Toc138883884][bookmark: _Toc138884028][bookmark: _Toc145426926][bookmark: _Toc155428187][bookmark: _Toc155781205]7.3.2	Minimum requirement for NR RF repeater
The frequency deviation of the output signal with respect to the input signal shall be no more than ±0,01 PPM.

<End of Change 3>
<Start of Change 4>
[bookmark: _Toc97737240][bookmark: _Toc106094163][bookmark: _Toc114252939][bookmark: _Toc123046067][bookmark: _Toc124157608][bookmark: _Toc124259000][bookmark: _Toc124259144][bookmark: _Toc130585901][bookmark: _Toc130586912][bookmark: _Toc137462078][bookmark: _Toc138883887][bookmark: _Toc138884031][bookmark: _Toc145426929][bookmark: _Toc155428193][bookmark: _Toc155781211]7.4.2	Minimum requirement for NR RF repeater
The gain outside the passband shall not exceed the maximum level specified in table 7.4.2-1, 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 7.4.2-1: Out of band gain limits 1
	Frequency offset, f_offset_CW
	Maximum gain

	0.1*Minimum {400MHz, passband BW}  f_offset_CW < 150 MHz 
	68 dB

	150 MHz  f_offset_CW < 400 MHz
	55 dB

	400 MHz  f_offset_CW < f_offset_max
	35 dB



<End of Change 4>
<Start of Change 5>
[bookmark: _Toc45893653][bookmark: _Toc44712340][bookmark: _Toc37267737][bookmark: _Toc37260349][bookmark: _Toc36817427][bookmark: _Toc29811875][bookmark: _Toc21127666][bookmark: _Toc53185491][bookmark: _Toc53185867][bookmark: _Toc57820353][bookmark: _Toc57821280][bookmark: _Toc61183556][bookmark: _Toc61183950][bookmark: _Toc61184342][bookmark: _Toc61184734][bookmark: _Toc61185124][bookmark: _Toc66386468][bookmark: _Toc74583371][bookmark: _Toc76542184][bookmark: _Toc82450166][bookmark: _Toc82450814][bookmark: _Toc106094166][bookmark: _Toc114252942][bookmark: _Toc123046070][bookmark: _Toc124157611][bookmark: _Toc124259003][bookmark: _Toc124259147][bookmark: _Toc130585904][bookmark: _Toc130586915][bookmark: _Toc137462081][bookmark: _Toc138883890][bookmark: _Toc138884034][bookmark: _Toc145426932][bookmark: _Toc155428199][bookmark: _Toc155781217]7.5.2	OTA Adjacent Channel Leakage Power Ratio (ACLR)
[bookmark: _Toc45893654][bookmark: _Toc44712341][bookmark: _Toc37267738][bookmark: _Toc37260350][bookmark: _Toc36817428][bookmark: _Toc29811876][bookmark: _Toc21127667][bookmark: _Toc53185492][bookmark: _Toc53185868][bookmark: _Toc57820354][bookmark: _Toc57821281][bookmark: _Toc61183557][bookmark: _Toc61183951][bookmark: _Toc61184343][bookmark: _Toc61184735][bookmark: _Toc61185125][bookmark: _Toc66386469][bookmark: _Toc74583372][bookmark: _Toc76542185][bookmark: _Toc82450167][bookmark: _Toc82450815][bookmark: _Toc106094167][bookmark: _Toc114252943][bookmark: _Toc123046071][bookmark: _Toc124157612][bookmark: _Toc124259004][bookmark: _Toc124259148][bookmark: _Toc130585905][bookmark: _Toc130586916][bookmark: _Toc137462082][bookmark: _Toc138883891][bookmark: _Toc138884035][bookmark: _Toc145426933][bookmark: _Toc155428200][bookmark: _Toc155781218]7.5.2.1	General
[bookmark: _Hlk47639108]OTA Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The measured power is TRP.
[bookmark: _Toc45893656][bookmark: _Toc44712343][bookmark: _Toc37267740][bookmark: _Toc37260352][bookmark: _Toc36817430][bookmark: _Toc29811878][bookmark: _Toc21127669][bookmark: _Toc53185494][bookmark: _Toc53185870][bookmark: _Toc57820356][bookmark: _Toc57821283][bookmark: _Toc61183559][bookmark: _Toc61183953][bookmark: _Toc61184345][bookmark: _Toc61184737][bookmark: _Toc61185127][bookmark: _Toc66386471][bookmark: _Toc74583374][bookmark: _Toc76542187][bookmark: _Toc82450169][bookmark: _Toc82450817]The requirement shall be applied per RIB during the transmitter ON state.
[bookmark: _Toc106094168][bookmark: _Toc114252944][bookmark: _Toc123046072][bookmark: _Toc124157613][bookmark: _Toc124259005][bookmark: _Toc124259149][bookmark: _Toc130585906][bookmark: _Toc130586917][bookmark: _Toc137462083][bookmark: _Toc138883892][bookmark: _Toc138884036][bookmark: _Toc145426934][bookmark: _Toc155428201][bookmark: _Toc155781219]7.5.2.2	Minimum requirement for NR RepeaterRF repeater
[bookmark: _Hlk515966075]The OTA ACLR limit is specified in table 7.5.2.2-1 for DL and UL for Wide Area class and DL for Local Area class.
The OTA ACLR limit is specified in table 7.5.2.2-1a for UL for Local Area class.
The OTA ACLR absolute limit is specified in table 7.5.2.2-2.
[bookmark: _Hlk515966152]Either the OTA ACLR (CACLR) absolute limit in table 7.5.2.2-2 or 7.5.2.2-5 or the relevant ACLR (CACLR) limit in table 7.5.2.2-1, 7.5.2.2-1a, 7.5.2.2-3, 7.5.5.2-3a, 7.5.2.2-4 or 7.5.2.2-4a, whichever is less stringent, shall apply.
For a RIB operating in non-contiguous spectrum, the OTA ACLR requirement in table 7.5.2.2-3 shall apply in gaps between passbands for the frequency ranges defined in the table, while the OTA CACLR requirement in table 7.5.2.2-4 shall apply in gaps between passbands for the frequency ranges defined in the table.
The CACLR in a gap between passbands is the ratio of:	
a)	the sum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to each side of the gap between passbands, and
b)	the filtered mean power centred on a frequency channel adjacent to one of the respective passband edges.
The assumed filter for the adjacent channel frequency is defined in table 7.5.2.2-4 and the filters on the assigned channels are defined in table 7.5.2.2-6.
For operation in non-contiguous spectrum, the CACLR for NR carriers located on either side of the gap between passbands shall be higher than the value specified in table 7.5.2.2-4.

Table 7.5.2.2-1: Repeater type 2-O ACLR limit for DL and UL for WA class and DL for LA class  
	Repeater nominal channel bandwidth BWNominal (MHz)
	Repeater adjacent channel centre frequency offset below or above the passband edge
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit
(dB)

	50, 100, 200, 400
	BWNominal/2
	NR of same BW (Note 2)
	Square (BWConfig)
	28 (Note 3)
26 (Note 4)

	NOTE 1:	BWNominal is the nominal channel bandwidth. BWConfig is the transmission bandwidth configuration assumed for the adjacent channel.
NOTE 2:	With SCS that provides the largest transmission bandwidth configuration (BWConfig).
NOTE 3:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz
NOTE 4:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz



Table 7.5.2.2-1a: Repeater type 2-O ACLR limit for UL LA class
	Repeater nominal channel bandwidth BWNominal (MHz)
	Repeater adjacent channel centre frequency offset below or above the passband edge
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit
(dB)

	 50, 100, 200, 400
	BWNominal/2
	NR of same BW (Note 2)
	Square (BWConfig)
	17 (Note 3)
16 (Note 4)

	NOTE 1:	BWNominal is the nominal channel bandwidth. BWConfig is the transmission bandwidth configuration assumed for the adjacent channel.
NOTE 2:	With SCS that provides the largest transmission bandwidth configuration (BWConfig).
NOTE 3:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz
NOTE 4:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz



Table 7.5.2.2-2: Repeater type 2-O ACLR absolute limit
	Repeater class
	ACLR absolute limit

	Wide area DL and UL
	-13 dBm/MHz

	Medium range DL
	-20 dBm/MHz

	Local area DL
	-20 dBm/MHz



Table 7.5.2.2-3: Repeater type 2-O ACLR limit in non-contiguous spectrum for DL and UL for WA class and DL for LA class
	Repeater nominal channel bandwidth BWNominal (MHz)
	Gap between passbands size (Wgap) where the limit applies (MHz)
	Repeater adjacent channel centre frequency offset below or above the passband edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	50, 100, 200, 400
	Wgap≥ 100 (Note 5)
Wgap≥ 250 (Note 6)
	25 MHz
	50 MHz NR (Note 2)
	Square (BWConfig)
	28 (Note 3)
26 (Note 4)

	50, 100, 200, 400
	Wgap≥ 400 (Note 6)
Wgap≥ 250 (Note 5)
	100 MHz
	200 MHz NR (Note 2)
	Square (BWConfig)
	28 (Note 3)
26 (Note 4)

	NOTE 1:	BWNominal is the nominal channel bandwidth. BWConfig is the transmission bandwidth configuration assumed for the adjacent channel.
NOTE 2:	With SCS that provides the largest transmission bandwidth configuration (BWConfig).
NOTE 3:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz.
NOTE 4:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz.
NOTE 5:	Applicable in case the repeater type 2-O nominal channel bandwidth at the other edge of the gap is ≤ 100 MHz.
NOTE 6:	Applicable in case the repeater type 2-O nominal channel bandwidth at the other edge of the gap is > 100 MHz.



Table 7.5.2.2-3a: Repeater type 2-O ACLR limit in non-contiguous spectrum for UL for LA class
	Repeater nominal channel bandwidth BWNominal  (MHz)
	Gap between passbands size (Wgap) where the limit applies (MHz)
	Repeater adjacent channel centre frequency offset below or above the passband edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	50, 100, 200, 400
	Wgap≥ 100 (Note 5)
Wgap≥ 250 (Note 6)
	25 MHz
	50 MHz NR (Note 2)
	Square (BWConfig)
	17 (Note 3)
16 (Note 4)

	50, 100, 200, 400
	Wgap≥ 400 (Note 6)
Wgap≥ 250 (Note 5)
	100 MHz
	200 MHz NR (Note 2)
	Square (BWConfig)
	17 (Note 3)
16 (Note 4)

	NOTE 1:	BWConfig is the transmission bandwidth configuration assumed for the adjacent channel.
NOTE 2:	With SCS that provides the largest transmission bandwidth configuration (BWConfig).
NOTE 3:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz.
NOTE 4:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz.
NOTE 5:	Applicable in case the repeater type 2-O nominal channel bandwidth at the other edge of the gap is ≤ 100 MHz.
NOTE 6:	Applicable in case the repeater type 2-O nominal channel bandwidth at the other edge of the gap is > 100 MHz.



Table 7.5.2.2-4: Repeater type 2-O CACLR limit in non-contiguous spectrum for DL and UL for WA class and DL for LA class
	Repeater nominal channel bandwidth BWNominal (MHz) 
	Gap between passbands size (Wgap) where the limit applies (MHz)
	Repeater adjacent channel centre frequency offset below or above the passband edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	CACLR limit

	50, 100, 200, 400
	50 ≤Wgap< 100 (Note 5)
50 ≤Wgap< 250 (Note 6)
	25 MHz
	50 MHz NR (Note 2)
	Square (BWConfig)
	28 (Note 3)
26 (Note 4)

	50, 100, 200, 400
	200 ≤Wgap< 400 (Note 6)
200 ≤Wgap< 250 (Note 5)
	100 MHz
	200 MHz NR (Note 2)
	Square (BWConfig)
	28 (Note 3)
26 (Note 4)

	NOTE 1:	BWConfig is the transmission bandwidth configuration assumed for the adjacent channel.
NOTE 2:	With SCS that provides the largest transmission bandwidth configuration (BWConfig).
NOTE 3:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz.
NOTE 4:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz.
NOTE 5:	Applicable in case the repeater type 2-O nominal channel bandwidth at the other edge of the gap is ≤ 100 MHz.
NOTE 6:	Applicable in case the repeater type 2-O nominal channel bandwidth at the other edge of the gap is > 100 MHz.



Table 7.5.2.2-4a: Repeater type 2-O CACLR limit in non-contiguous spectrum for UL for LA class
	Repeater nominal channel bandwidth BWNominal  (MHz) 
	Gap between passbands size (Wgap) where the limit applies (MHz)
	Repeater adjacent channel centre frequency offset below or above the passband edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	CACLR limit

	50, 100, 200, 400
	50 ≤Wgap< 100 (Note 5)
50 ≤Wgap< 250 (Note 6)
	25 MHz
	50 MHz NR (Note 2)
	Square (BWConfig)
	17 (Note 3)
16 (Note 4)

	50, 100, 200, 400
	200 ≤Wgap< 400 (Note 6)
200 ≤Wgap< 250 (Note 5)
	100 MHz
	200 MHz NR (Note 2)
	Square (BWConfig)
	17 (Note 3)
16 (Note 4)

	NOTE 1:	BWConfig is the transmission bandwidth configuration assumed for the adjacent channel.
NOTE 2:	With SCS that provides the largest transmission bandwidth configuration (BWConfig).
NOTE 3:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz.
NOTE 4:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz.
NOTE 5:	Applicable in case the repeater type 2-O nominal channel bandwidth at the other edge of the gap is ≤ 100 MHz.
NOTE 6:	Applicable in case the repeater type 2-O nominal channel bandwidth at the other edge of the gap is > 100 MHz.



Table 7.5.2.2-5: Repeater type 2-O CACLR absolute limit
	Repeater class
	CACLR absolute limit

	Wide area DL and UL
	-13 dBm/MHz

	Medium range DL
	-20 dBm/MHz

	Local area DL
	-20 dBm/MHz



Table 7.5.2.2-6: Filter parameters for the assigned channel
	RAT of the carrier adjacent to the gap between passbands 
	Filter on the assigned channel frequency and corresponding filter bandwidth

	NR
	NR of same BW with SCS that provides largest transmission bandwidth configuration



<End of Change 5>
<Start of Change 6>
[bookmark: _Toc45893663][bookmark: _Toc44712350][bookmark: _Toc37267747][bookmark: _Toc37260359][bookmark: _Toc36817437][bookmark: _Toc29811885][bookmark: _Toc21127676][bookmark: _Toc53185502][bookmark: _Toc53185878][bookmark: _Toc57820364][bookmark: _Toc57821291][bookmark: _Toc61183567][bookmark: _Toc61183961][bookmark: _Toc61184353][bookmark: _Toc61184745][bookmark: _Toc61185135][bookmark: _Toc66386479][bookmark: _Toc74583382][bookmark: _Toc76542195][bookmark: _Toc82450177][bookmark: _Toc82450825][bookmark: _Toc106094171][bookmark: _Toc114252947][bookmark: _Toc123046075][bookmark: _Toc124157616][bookmark: _Toc124259008][bookmark: _Toc124259152][bookmark: _Toc130585909][bookmark: _Toc130586920][bookmark: _Toc137462086][bookmark: _Toc138883895][bookmark: _Toc138884039][bookmark: _Toc145426937][bookmark: _Toc155428207][bookmark: _Toc155781225]7.5.3.2	Minimum requirement for  NRRF repeater
[bookmark: _Toc45893664][bookmark: _Toc44712351][bookmark: _Toc37267748][bookmark: _Toc37260360][bookmark: _Toc36817438][bookmark: _Toc29811886][bookmark: _Toc21127677][bookmark: _Toc53185503][bookmark: _Toc53185879][bookmark: _Toc57820365][bookmark: _Toc57821292][bookmark: _Toc61183568][bookmark: _Toc61183962][bookmark: _Toc61184354][bookmark: _Toc61184746][bookmark: _Toc61185136][bookmark: _Toc66386480][bookmark: _Toc74583383][bookmark: _Toc76542196][bookmark: _Toc82450178][bookmark: _Toc82450826][bookmark: _Toc106094172][bookmark: _Toc114252948][bookmark: _Toc123046076][bookmark: _Toc124157617][bookmark: _Toc124259009][bookmark: _Toc124259153][bookmark: _Toc130585910][bookmark: _Toc130586921][bookmark: _Toc137462087][bookmark: _Toc138883896][bookmark: _Toc138884040][bookmark: _Toc145426938][bookmark: _Toc155428208][bookmark: _Toc155781226]7.5.3.2.1	General
[bookmark: _Hlk492900636]The requirements of either clause 7.5.3.2.2 (Category A limits) or clause 7.5.3.2.3 (Category B limits) shall apply. The application of either Category A or Category B limits shall be the same as for General OTA transmitter spurious emissions requirements (repeater type 2-O) in clause 7.5.3.3.2. In addition, the limits in clause 7.5.3.2.4 may also apply.
Out-of-band emissions in FR2 are limited by OTA operating band unwanted emission limits. 
For repeater type 2-O, unless otherwise stated, the OTA operating band unwanted emission limits in FR2 are defined from ΔfOBUE below the lowest frequency of each supported downlink operating band up to ΔfOBUE above the highest frequency of each supported downlink operating band. 
The values of ΔfOBUE are defined in table 7.5.1-1 and 7.5.1-2 for the NR operating bands.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification. For a RIB operating in contiguous CA, the requirements apply to the frequencies (ΔfOBUE) starting from the edge of the passband. In addition, for a RIB operating in non-contiguous spectrum, the requirements apply inside any gap between passbands.
Emissions shall not exceed the maximum levels specified in the tables below, where:
-	f is the separation between the passband edge frequency and the nominal -3dB point of the measuring filter closest to the passband edge.
-	f_offset is the separation between the passband edge frequency and the centre of the measuring filter.
-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 7.5.1-1 and 7.5.1-2..
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
In addition, inside any gap between passbands for a RIB operating in non-contiguous spectrum, emissions shall not exceed the cumulative sum of the limits specified for the adjacent sub-blocks on each side of the gap between passbands. The limit for each sub-block is specified in clauses 7.5.3.2.2 and 7.5.3.2.3 below, where in this case:
-	f is the separation between the sub-block edge frequency and the nominal -3 dB point of the measuring filter closest to the sub-block edge.
-	f_offset is the separation between the sub-block edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the gap between passbands bandwidth minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
<End of Change 6>
<Start of Change 7>
[bookmark: _Toc45893676][bookmark: _Toc44712364][bookmark: _Toc37267759][bookmark: _Toc37260371][bookmark: _Toc36817449][bookmark: _Toc29811897][bookmark: _Toc21127688][bookmark: _Toc53185514][bookmark: _Toc53185890][bookmark: _Toc57820376][bookmark: _Toc57821303][bookmark: _Toc61183579][bookmark: _Toc61183973][bookmark: _Toc61184365][bookmark: _Toc61184757][bookmark: _Toc61185147][bookmark: _Toc66386491][bookmark: _Toc74583394][bookmark: _Toc76542207][bookmark: _Toc82450189][bookmark: _Toc82450837][bookmark: _Toc106094178][bookmark: _Toc114252954][bookmark: _Toc123046082][bookmark: _Toc124157623][bookmark: _Toc124259015][bookmark: _Toc124259159][bookmark: _Toc130585916][bookmark: _Toc130586927][bookmark: _Toc137462093][bookmark: _Toc138883902][bookmark: _Toc138884046][bookmark: _Toc145426944][bookmark: _Toc155428217][bookmark: _Toc155781235]7.5.4.2	Minimum requirement for NR repeaterRF repeater
[bookmark: _Toc45893677][bookmark: _Toc44712365][bookmark: _Toc37267760][bookmark: _Toc37260372][bookmark: _Toc36817450][bookmark: _Toc29811898][bookmark: _Toc21127689][bookmark: _Toc53185515][bookmark: _Toc53185891][bookmark: _Toc57820377][bookmark: _Toc57821304][bookmark: _Toc61183580][bookmark: _Toc61183974][bookmark: _Toc61184366][bookmark: _Toc61184758][bookmark: _Toc61185148][bookmark: _Toc66386492][bookmark: _Toc74583395][bookmark: _Toc76542208][bookmark: _Toc82450190][bookmark: _Toc82450838][bookmark: _Toc106094179][bookmark: _Toc114252955][bookmark: _Toc123046083][bookmark: _Toc124157624][bookmark: _Toc124259016][bookmark: _Toc124259160][bookmark: _Toc130585917][bookmark: _Toc130586928][bookmark: _Toc137462094][bookmark: _Toc138883903][bookmark: _Toc138884047][bookmark: _Toc145426945][bookmark: _Toc155428218][bookmark: _Toc155781236]7.5.4.2.1	General
For repeater type 2-O, the OTA transmitter spurious emission limits apply from 30 MHz to 2nd harmonic of the upper frequency edge of the downlink operating band, excluding the frequency range from ΔfOBUE below the lowest frequency of the downlink operating band, up to ΔfOBUE above the highest frequency of the downlink operating band, where the ΔfOBUE is defined in table 7.5.1-1 and 7.5.1-2.
<End of Change 7>
<Start of Change 8>
[bookmark: _Toc155428226][bookmark: _Toc155781244]7.5.5.2	Minimum requirement for RF repeaterNR repeater
For the Repeater type 2-O, the power of any RX spurious emission shall not exceed the limits in table 7.5.5.2-1.
7.5.5.2-1: OTA receiver spurious emission limits for Repeater type 2-O
	Spurious 
frequency range 
(Note 4)
	Limit
(Note 5)
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	Note 2

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	Note 2

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	Note 2

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	Note 2

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	Note 2

	Fstep,6    2nd harmonic of the upper frequency edge of the UL operating band
	-20 dBm
	10 MHz
	Note 2, Note 3

	NOTE 1:	Bandwidth as in ITU-R SM.329 [5], s4.1.
NOTE 2:	Limit and bandwidth as in ERC Recommendation 74-01 [9], Annex 2.
NOTE 3:	Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.
NOTE 4:	The step frequencies Fstep,X are defined in table 7.5.5.3-2.
NOTE 5:	Additional limits may apply regionally.



[bookmark: _Hlk25241782]Table 7.5.5.2-2: Step frequencies for defining the OTA receiver spurious emission limits for Repeater type 2-O
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz)
	Fstep,4
(GHz)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	n260
	25
	34
	35.5
	41.5
	43
	52

	n261
	18
	25.5
	26.0
	29.85
	30.35
	38.35

	n262
	37.2
	45.2
	45.7
	49.7
	50.2
	58.2

	n263
	18
	43
	53.5
	74.5
	85
	127



In addition to the requirements in Table 7.5.5.2-1, the requirement for protection of EESS for NR repeater operating in frequency range 24.25 – 27.5 GHz in clause 7.5.4.2.3.1 may be applied.
<End of Change 8>
<Start of Change 9>
[bookmark: _Toc106094185][bookmark: _Toc114252961][bookmark: _Toc123046089][bookmark: _Toc124157630][bookmark: _Toc124259022][bookmark: _Toc124259166][bookmark: _Toc130585923][bookmark: _Toc130586934][bookmark: _Toc137462100][bookmark: _Toc138883909][bookmark: _Toc138884053][bookmark: _Toc145426951][bookmark: _Toc155428232][bookmark: _Toc155781250]7.6.1.2	Minimum requirement for NR RF repeater
The repeater EVM levels for different modulation schemes outlined in table 7.6.1.2-1 shall be met using the frame structure described in clause 7.6.1.3.
Table 7.6.1.2-1: Repeater EVM requirements
	Parameter
	Required repeater EVM

	Up to 16QAM
	12.5%

	64QAM
	8 % 1

	256QAM
	3.5 % 2

	Note 1:	support of 64QAM is based on the declaration
Note 2:	support of 256QAM is based on the declaration.



<End of Change 9>
<Start of Change 10>
[bookmark: _Toc97737244][bookmark: _Toc106094189][bookmark: _Toc114252965][bookmark: _Toc123046093][bookmark: _Toc124157634][bookmark: _Toc124259026][bookmark: _Toc124259170][bookmark: _Toc130585927][bookmark: _Toc130586938][bookmark: _Toc137462104][bookmark: _Toc138883913][bookmark: _Toc138884057][bookmark: _Toc145426955][bookmark: _Toc155428238][bookmark: _Toc155781256]7.6.2.2	Minimum requirement for NR RF repeater
The RMS average of the basic repeater EVM measurements over 10 subframes for the average repeater EVM case, for the different modulation schemes shall not exceed the values specified in Table 7.6.2.2-1.
Table 7.6.2.2-1: Minimum requirements for repeater error vector magnitude
	
Parameter
	Unit
	Average repeater EVM level

	Up to 16 QAM 
	%
	12.5

	64 QAM 
	%
	8 1

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



<End of Change 10>
<Start of Change 11>
[bookmark: _Toc155428241][bookmark: _Toc155781259]7.7	OTA input intermodulation
[bookmark: _Toc106094191][bookmark: _Toc114252967][bookmark: _Toc123046095][bookmark: _Toc124157636][bookmark: _Toc124259028][bookmark: _Toc124259172][bookmark: _Toc130585929][bookmark: _Toc130586940][bookmark: _Toc137462106][bookmark: _Toc138883915][bookmark: _Toc138884059][bookmark: _Toc145426957][bookmark: _Toc155428242][bookmark: _Toc155781260]7.7.1	General
The input intermodulation is a measure of the capability of the repeater to inhibit the generation of interference in the passband, in the presence of interfering signals on frequencies other than the passband. The requirement is defined as a directional requirement.
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction:
The interfering signals apply to each supported polarization, under the assumption of polarization match.
The following requirement applies for interfering signals depending on the repeaters passband.
This requirement applies to the uplink and downlink of the repeater during the transmitter ON state.
When GSM, CDMA, UTRA, E-UTRA, NR BS or repeater operating in a different frequency band are co-located with a NCR, additional input intermodulation co-location requirement may be applied for the protection of NR RF repeater or NCR receivers. This requirement applies to the uplink and downlink of the repeater. If the BS side is declared to meet co-location requirements, then it should meet input intermodulation co-location requirements for the downlink. If the UE side is declared to meet co-location requirements, then it should meet input intermodulation co-location requirements for the uplink. 
When GSM, CDMA, UTRA, E-UTRA, NR BS or repeater operating in another frequency band co-exist with a NCR, additional input intermodulation co-existence requirement may be applied for the protection of NR RF repeater or NCR receivers. 
<End of Change 11>
<Start of Change 12>
[bookmark: _Toc106094192][bookmark: _Toc114252968][bookmark: _Toc123046096][bookmark: _Toc124157637][bookmark: _Toc124259029][bookmark: _Toc124259173][bookmark: _Toc130585930][bookmark: _Toc130586941][bookmark: _Toc137462107][bookmark: _Toc138883916][bookmark: _Toc138884060][bookmark: _Toc145426958][bookmark: _Toc155428243][bookmark: _Toc155781261]7.7.2	Minimum requirement for NR RF repeater
For the parameters specified in table 7.7.2-1, the power in the passband shall not increase with more than 10 dB at the output of the repeater as measured with 1 MHz measurement bandwidth, compared to the level obtained without interfering signals applied.
The core requirement is applicable for all frequency separation possibilities between the two interfering signals that cause the 3rd order intermodulation product to fall into the whole passband.
Table 7.7.2-1 specifies the parameters for two interfering signals, where:
-	f1 offset is the offset from the channel edge frequency of the first or last channel in the passband of the closer carrier.
-	GRX_ANT is the gain of the receive side antennas and is calculated from EIRP and TRP declaration.
Table 7.7.2-1: Input intermodulation requirement
	f1 offset
	Interfering Signal Levels 
	Type of signals
	Measurement bandwidth

	1 MHz
	-53dBm – G_RX_ANT
	2 CW carriers
	1 MHz



<End of Change 12>
<Start of Change 13>
[bookmark: _Toc106094195][bookmark: _Toc114252971][bookmark: _Toc123046099][bookmark: _Toc124157640][bookmark: _Toc124259032][bookmark: _Toc124259176][bookmark: _Toc130585933][bookmark: _Toc130586944][bookmark: _Toc137462110][bookmark: _Toc138883919][bookmark: _Toc138884063][bookmark: _Toc145426961][bookmark: _Toc155428249][bookmark: _Toc155781267]7.8.2	Minimum Requirements for NR RFrepeater
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal in the passband and a received signal on an adjacent channel outside repeater passband is from the same direction and are the same as the TX reference direction for the opposite DL/UL setting.
For a repeater operating at passband operating in FR2, the ACRR requirements in table 7.8.2-1 shall apply in downlink. In normal conditions the ACRR for downlink shall be higher than the value specified in the Table 7.8.2-1.
Table 7.8.2-1: Repeater Downlink ACRR
	Co-existence with other systems
	Repeater Class
	Channel offset from frequency edge of passband (MHz)
	ACRR limit (dB)

	NR
	Wide Area repeater
	BWNominal/2
	28 (Note 2)
26 (Note 3)

	
	Medium Range repeater
	BWNominal/2
	28 (Note 2)
26 (Note 3)

	
	Local Area repeater
	BWNominal/2
	28 (Notes 1, 2)
26 (Note 1, 3)

	NOTE 1:	This requirement does not applicable if the passband occupies the entire operating band.
NOTE 2:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz.
NOTE 3:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz



For a repeater operating at passband operating in FR2, the ACRR requirements in table 7.8.2-2 shall apply in uplink. In normal conditions the ACRR for uplink shall be higher than the value specified in the Table 7.8.2-2.
Table 7.8.2-2: Repeater Uplink ACRR
	Co-existence with other systems
	Repeater Class
	Channel offset from frequency edge of passband (MHz)
	ACRR limit (dB)

	NR
	Wide Area repeater
	BWNominal/2
	28 (Note 2)
26 (Note 3)

	
	Local Area repeater
	BWNominal/2
	17 (Note 1, 2)
16 (Note 1, 3)

	NOTE 1:	This requirement does not applicable if the passband occupies the entire operating band.
NOTE 2:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz.
NOTE 3:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz



<End of Change 13>
<Start of Change 14>
[bookmark: _Toc106094200][bookmark: _Toc114252976][bookmark: _Toc123046104][bookmark: _Toc124157645][bookmark: _Toc124259037][bookmark: _Toc124259181][bookmark: _Toc130585938][bookmark: _Toc130586949][bookmark: _Toc137462115][bookmark: _Toc138883924][bookmark: _Toc138884068][bookmark: _Toc145426966][bookmark: _Toc155428257][bookmark: _Toc155781275]7.9.2.2	Minimum requirement for NR RF repeater
The OTA transmitter OFF TRP spectral density for repeater type 2-O shall be less than ‑36 dBm/MHz.

<End of Change 14>
<Start of Change 15>
[bookmark: _Toc114252979][bookmark: _Toc123046107][bookmark: _Toc124157648][bookmark: _Toc124259040][bookmark: _Toc124259184][bookmark: _Toc130585941][bookmark: _Toc130586952][bookmark: _Toc137462118][bookmark: _Toc138883927][bookmark: _Toc138884071][bookmark: _Toc145426969][bookmark: _Toc155428263][bookmark: _Toc155781281]7.9.3.2	Minimum requirement for NR RF repeater
For repeater type 2-O, the OTA transmitter transient period shall be shorter than the values listed in the minimum requirement table 7.9.3.2-1.
Table 7.9.3.2-1: Minimum requirement for the OTA transmitter transient period for repeater type 2-O
	Transition
	Transient period length (µs)

	OFF to ON
	3

	ON to OFF
	3 



<End of Change 15>
[bookmark: _GoBack]
