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<Start of Changes >
[bookmark: _Toc97737183][bookmark: _Toc106094073][bookmark: _Toc114252848][bookmark: _Toc123045976][bookmark: _Toc124157517][bookmark: _Toc124258910][bookmark: _Toc124259054][bookmark: _Toc130585811][bookmark: _Toc130586822][bookmark: _Toc137461988][bookmark: _Toc138883797][bookmark: _Toc138883941][bookmark: _Toc145426838][bookmark: _Toc155427984][bookmark: _Toc155781002]4.2.2	Repeater type 2-O
For repeater type 2-O, the radiated characteristics are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.
[image: ]
Figure 4.2.2-1: Radiated reference points for repeater type 2-O

[bookmark: _Toc30377][bookmark: _Toc155427985][bookmark: _Toc155781003]4.2.2A	Network controlled Repeater type 2-O
For NCR type 2-O, the radiated characteristics for NCR-Fwd and NCR-MT are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.
For NCR type 2-O, the NCR-MT radiatedconducted RF requirements are applied at the BS side RIB for the configuration in normal operating conditions.
[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\4865196B.tmp]
Figure 4.2.2-1A: Radiated reference points for network controlled repeater type 2-O 
NOTE 1:	the NCR-MT and NCR-Fwd may have the same or separate RIB

<Next Changes >
[bookmark: _Toc155428021][bookmark: _Toc155781039]6.2.3	Minimum requirement for NCR
[bookmark: _Toc155428022][bookmark: _Toc155781040]6.2.3.1	Minimum requirement for NCR-Fwd
[bookmark: _Toc155428023][bookmark: _Toc155781041]6.2.3.1.1	Minimum requirement for NCR-Fwd type 1-C
The requirements shall apply with NR signals in the passband of the NCR-Fwd at:
	The lowest input power (Pin,p,AC) that produces the rated passband output power (Prated,p,AC).
Up to:
	The lowest input power (Pin,p,AC)  that produces the rated passband output power (Prated,p,AC), plus 10dB
In normal conditions, the measured output power, Pmax,p,AC shall remain within +2 dB and -2 dB of the rated passband output power Prated,p,AC, declared by the manufacturer.
In extreme conditions, the measured output power, Pmax,p,AC shall remain within +2.5 dB and -2.5 dB of the rated passband output power Prated,p,AC, declared by the manufacturer.
[bookmark: _Toc155428024][bookmark: _Toc155781042]6.2.3.1.2	Minimum requirement for NCR-Fwd type 1-H
The requirements shall apply with NR signals in the passband of the NCR-Fwd at:
	The lowest input power (Pin,p,TABC) that produces the rated passband output power (Prated,p,TABC).
Up to:
	The lowest input power (Pin,p,TABC)  that produces the rated passband output power (Prated,p,TABC), plus 10dB
In normal conditions, the measured output power, Pmax,p,TABC shall remain within +2 dB and -2 dB of the rated passband output power Prated,p,TABC, declared by the manufacturer.
In extreme conditions, the measured output power, Pmax,p,TABC shall remain within +2.5 dB and -2.5 dB of the rated passband output power Prated,p,TABC, declared by the manufacturer.
[bookmark: _Toc155428025][bookmark: _Toc155781043]6.2.3.2	Minimum requirement for NCR-MT
[bookmark: _Toc17016][bookmark: _Toc155428026][bookmark: _Toc155781044][bookmark: _Toc37255218][bookmark: _Toc21342891][bookmark: _Toc29799351][bookmark: _Toc37254575][bookmark: _Toc29769852]6.2.3.2.1	General
The NCR-MT conducted output power requirement is at antenna connector for NCR-MT type 1-C, or at TAB connector for NCR-MT type 1-H.
The rated carrier output power of the NCR-MT type 1-C shall be as specified in table 6.2.3.2.1-1.
Table 6.2.3.2.1-1: NCR-MT type 1-C UL transmission classes rated output power limits
	Repeater class
	Prated,c,AC

	Wide Area NCR-MT
	(Note)

	Local Area NCR-MT
	≤ 24 dBm

	NOTE:	There is no upper limit for the Prated,c,AC rated output power of the Wide Area NCR-MT.



The rated carrier output power of the NCR-MT type 1-H shall be as specified in table 6.2.3.2.1-2.
Table 6.2.3.2.1-2: NCR-MT type 1-H UL transmission classes rated output power limits
	Repeater class
	Prated,c,sys
	Prated,c,TABC

	Wide Area NCR-MT
	(Note 1)
	(Note 1)

	Local Area NCR-MT2,3
	≤ 24 dBm +10log(NTXU,counted)
	≤ 24 dBm

	NOTE 1:	There is no upper limit for the Prated,c,AC rated output power of the Wide Area NCR-MT.
NOTE 2:	LA MT cannot exceed highest power class for that band as specified in TS 38.101-1.
NOTE 3:	NTXU,counted = min(NTXU,active ,4)



[bookmark: _Toc155428027][bookmark: _Toc155781045]6.2.3.2.2	Minimum requirement for NCR-MT type 1-C and NCR-MT type 1-H
In normal conditions, Pmax,c,AC shall remain within +2 dB and -2 dB of the rated carrier output power Prated,c,AC, declared by the manufacturer.
In extreme conditions, Pmax,c,AC shall remain within +2.5 dB and -2.5 dB of the rated carrier output power Prated,c,AC, declared by the manufacturer.
[bookmark: _Toc155428028][bookmark: _Toc155781046]6.3.3	Minimum requirement for NCR
[bookmark: _Toc155428029][bookmark: _Toc155781047]6.3.3.1	Minimum requirement for NCR-Fwd
[bookmark: _Toc155428030][bookmark: _Toc155781048]6.3.3.1.1	Minimum requirement for NCR-Fwd type 1-C
The frequency deviation of the output signal with respect to the input signal shall be no more than ±0,01 PPM.
[bookmark: _Toc155428031][bookmark: _Toc155781049]6.3.3.1.2	Minimum requirement for NCR-Fwd type 1-H
The frequency deviation of the output signal with respect to the input signal between corresponding input/output TAB connectors shall be no more than ±0,01 PPM.
[bookmark: _Toc106094096][bookmark: _Toc114252871][bookmark: _Toc123045999][bookmark: _Toc124157540][bookmark: _Toc124258933][bookmark: _Toc124259077][bookmark: _Toc130585834][bookmark: _Toc130586845][bookmark: _Toc137462011][bookmark: _Toc138883820][bookmark: _Toc138883964][bookmark: _Toc145426861][bookmark: _Toc155428032][bookmark: _Toc155781050]6.3	Frequency stability
[bookmark: _Toc97737198][bookmark: _Toc106094097][bookmark: _Toc114252872][bookmark: _Toc123046000][bookmark: _Toc124157541][bookmark: _Toc124258934][bookmark: _Toc124259078][bookmark: _Toc130585835][bookmark: _Toc130586846][bookmark: _Toc137462012][bookmark: _Toc138883821][bookmark: _Toc138883965][bookmark: _Toc145426862][bookmark: _Toc155428033][bookmark: _Toc155781051]6.3.1	General
[bookmark: _Toc503964250]Frequency stability is the ability to maintain the same frequency on the output signal with respect to the input signal.
[bookmark: _Toc124157542][bookmark: _Toc124259079][bookmark: _Toc106094098][bookmark: _Toc138883966][bookmark: _Toc145426863][bookmark: _Toc97737199][bookmark: _Toc130586847][bookmark: _Toc114252873][bookmark: _Toc124258935][bookmark: _Toc130585836][bookmark: _Toc137462013][bookmark: _Toc138883822][bookmark: _Toc123046001][bookmark: _Toc155428034][bookmark: _Toc155781052]6.3.2	Minimum requirement for RF repeater
The frequency deviation of the output signal with respect to the input signal shall be no more than ±0,01 PPM.
[bookmark: _Toc155428035][bookmark: _Toc155781053][bookmark: _Hlk155415160]6.3.3	Minimum requirement for NCR
[bookmark: _Toc155428036][bookmark: _Toc155781054]6.3.3.1	Minimum requirement for NCR-Fwd
[bookmark: _Toc155428037][bookmark: _Toc155781055]6.3.3.1.1	Minimum requirement for NCR-Fwd type 1-C
The frequency deviation of the output signal with respect to the input signal shall be no more than ±0,01 PPM.
[bookmark: _Toc155428038][bookmark: _Toc155781056]6.3.3.1.2	Minimum requirement for NCR-Fwd type 1-H
The frequency deviation of the output signal with respect to the input signal between corresponding input/output TAB connectors shall be no more than ±0,01 PPM.

<Next Changes >
[bookmark: _Toc10324][bookmark: _Toc10886][bookmark: _Toc155428064][bookmark: _Toc155781082]6.5.3.3	Minimum requirement for NCR
[bookmark: _Toc155428065][bookmark: _Toc155781083]6.5.3.3.1	Minimum requirement for NCR-Fwd
6.5.3.34.1.1	Minimum requirement for NCR-Fwd type 1-C
The operating band unwanted emissions for NCR-Fwd type 1-C for each antenna connector shall be below the applicable basic limits defined in clause 6.5.3.2.
For Band n41 and n90 operation in Japan, the operating band unwanted emissions limits shall be applied to the sum of the emission power over all antenna connectors for NCR-Fwd type 1-C.
For joint transmission of NCR-Fwd and NCR-MT in the uplink, the operating band unwanted emissions limits shall apply to the total emissions from both the NCR-Fwd and NCR-MT.
6.5.3.34.1.2	Minimum requirement for NCR-Fwd type 1-H
The operating band unwanted emissions requirements for NCR-Fwd type 1-H are that for each TAB connector TX min cell group and each applicable basic limit in clause 6.5.3.2, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed a limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell) for DL and for UL WA and X=0 for UL LA.
For joint transmission of NCR-Fwd and NCR-MT in the uplink, the operating band unwanted emissions limits shall apply to the total emissions from both the NCR-Fwd and NCR-MT.
NOTE:	Conformance to the repeater type 1-H spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:
	1)	The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the limit as defined in this clause for the respective frequency span.
	Or
	2)	The unwanted emissions power at each TAB connector shall be less than or equal to the repeater type 1-H limit as defined in this clause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.
[bookmark: _Toc155428066][bookmark: _Toc155781084]6.5.3.3.2	Minimum requirement for NCR-MT
6.5.3.3.2.1	Minimum requirements for NCR-MT type 1-C
For LA NCR-MT type 1-C, regardless of simultaneous transmission with NCR- Fwd is transmiting, the UE spectrum emission mask requirements specified in clause 6.5.2 in TS 38.101-1 applies .
For WA NCR-MT type 1-C, regardless of simultaneous transmission between NCR-MT and NCR-Fwd, the BS requirements specified in clause 6.6.4 in TS 38.104 apply.
For simultaneous transmission the limits apply for sum of NCR-MT transmission and NCR-Fwd transmission.
6.5.3.3.2.2	Minimum requirements for NCR-MT type 1-H
Limits for NCR-MT type 1-H apply to the sum of emissions across all TAB connectors.
For LA NCR-MT type 1-H, regardless of simultaneous transmission with NCR- Fwd is transmiting, the UE spectrum emission mask requirements specified in clause 6.5.2 in TS 38.101-1 applies without scaling factor allowed.
For WA NCR-MT type 1-H, the repeater basic requirements specified in clause 6.6.4 in TS 38.104 relaxed with following scaling factor apply.
	10log(NTXU,counted), where NTXU,counted = min(NTXU,active ,8)
For simultaneous transmission the limits apply for sum of NCR-MT transmission and NCR-Fwd transmission.

<Next Changes >
[bookmark: _Toc106094145][bookmark: _Toc114252921][bookmark: _Toc123046049][bookmark: _Toc124157590][bookmark: _Toc124258983][bookmark: _Toc124259127][bookmark: _Toc130585884][bookmark: _Toc130586895][bookmark: _Toc137462061][bookmark: _Toc138883870][bookmark: _Toc138884014][bookmark: _Toc145426911][bookmark: _Toc155428120][bookmark: _Toc155781138]6.9.2	Minimum Requirements for RF repeater
For a repeater operating at passband below 2496 MHz, the ACRR requirements in table 6.9.2-1 shall apply in downlink. In normal conditions the ACRR for downlink shall be higher than the value specified in the Table 6.9.2-1.
Table 6.9.2-1: Repeater Downlink ACRR below 2496MHz
	Co-existence with other systems
	Repeater Class
	Channel offset from frequency edge of passband (MHz)
	ACRR limit

	UTRA, E-UTRA, NR
	Wide Area repeater
	BWNominal/2
	45

	
	Medium Range repeater
	BWNominal/2
	45

	
	Local Area repeater
	BWNominal/2
	33
(Note 1)

	NOTE 1:	This requirement does not applicable if the passband occupies the entire operating band.



For a repeater operating at passband above 2496 MHz, the ACRR requirements in table 6.9.2-1a shall apply in downlink. In normal conditions the ACRR for downlink shall be higher than the value specified in the Table 6.9.2-1a.
Table 6.9.2-1a: Repeater Downlink ACRR above 2496 MHz
	Co-existence with other systems
	Repeater Class
	Channel offset from frequency edge of passband (MHz)
	ACRR limit

	UTRA, E-UTRA, NR
	Wide Area repeater
	BWNominal/2
	33dB

	
	Medium Range repeater
	BWNominal/2
	33dB

	
	Local Area repeater
	BWNominal/2
	33dB
(Note 1)

	NOTE 1:	This requirement does not applicable if the passband occupies the entire operating band.



For a repeater operating at passband below 2496 MHz, the ACRR requirements in table 6.9.2-2 shall apply in uplink. In normal conditions the ACRR for uplink shall be higher than the value specified in the Table 6.9.2-2.
Table 6.9.2-2: Repeater Uplink ACRR below 2496 MHz
	Co-existence with other systems
	Repeater Class
	Channel offset from frequency edge of passband (MHz)
	ACRR limit

	UTRA, E-UTRA, NR
	Wide Area repeater
	BWNominal/2
	33dB

	
	Local Area repeater
	BWNominal/2
	33dB
(Note 1)

	NOTE 1:	This requirement does not applicable if the passband occupies the entire operating band.



For a repeater operating at passband above 2496 MHz, the ACRR requirements in table 6.9.2-2a shall apply in uplink. In normal conditions the ACRR for uplink shall be higher than the value specified in the Table 6.9.2-2a.
Table 6.9.2-2a: Repeater Uplink ACRR above 2496 MHz
	Co-existence with other systems
	Repeater Class
	Channel offset from frequency edge of passband (MHz)
	ACRR limit

	UTRA, E-UTRA, NR
	Wide Area repeater
	BWNominal/2
	33dB

	
	Local Area repeater
	5MHz
	20dBc (Note 1, Note 2)

	
	
	BWNominal/2
	33dBc (Note 1)

	NOTE 1:	This requirement does not applicable if the passband occupies the entire operating band.
NOTE 2:	In this case, the channel within the passband and the adjacent channel are assumed to have a bandwidth of 10 MHz



<End of Changes >
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