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[bookmark: _Toc11725][bookmark: _Toc31872]<Start of CR to TS 38.106>
9	Conducted receiver characteristics for NCR-MT
[bookmark: _Toc29799543][bookmark: _Toc37255410][bookmark: _Toc37254767][bookmark: _Toc29770044][bookmark: _Toc21343078][bookmark: _Toc12246]9.1	General
Conducted receiver characteristics are specified at TAB connector for NCR type 1-C and NCR type 1-H, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirements in clause 9:
-	Requirements apply during the receive period.
-	Requirements shall be met for any transmitter setting.
-	Throughput requirements defined for the conducted receiver characteristics do not assume HARQ retransmissions.
-	When NCR-MT is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
-	For ACS, blocking and intermodulation characteristics, the negative offsets of the interfering signal apply relative to the lower passband edge or inter-passband gap, and the positive offsets of the interfering signal apply relative to the upper passband edge or inter-passband gap.  
NOTE 1:	In normal operating condition the NCR-MT in TDD operation are configured to TX OFF power during receive period.

[bookmark: _Toc37255411][bookmark: _Toc21343079][bookmark: _Toc37254768][bookmark: _Toc29799544][bookmark: _Toc3075][bookmark: _Toc29770045]9.2	Diversity characteristics
[TBA]
[bookmark: _Toc29770046][bookmark: _Toc37255412][bookmark: _Toc19739][bookmark: _Toc29799545][bookmark: _Toc21343080][bookmark: _Toc37254769]9.3	Conducted reference sensitivity
9.3.1	NCR-MT reference sensitivity level
[bookmark: _Toc21127528][bookmark: _Toc29811737][bookmark: _Toc53185390][bookmark: _Toc53185766][bookmark: _Toc57820242][bookmark: _Toc57821169][bookmark: _Toc61183445][bookmark: _Toc61183839][bookmark: _Toc61184231][bookmark: _Toc61184623][bookmark: _Toc61185013][bookmark: _Toc66386356][bookmark: _Toc74583197][bookmark: _Toc76542010][bookmark: _Toc82449992][bookmark: _Toc82450640][bookmark: _Toc89949029][bookmark: _Toc98755418][bookmark: _Toc98763009][bookmark: _Toc106183938][bookmark: _Toc130401960][bookmark: _Toc137554511][bookmark: _Toc138853573][bookmark: _Toc138946254]9.3.1.1	General
[bookmark: _Hlk508114944]The reference sensitivity power level PREFSENS is the minimum mean power received at the TAB connector for NCR-MT type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
[bookmark: _Toc21127529][bookmark: _Toc29811738][bookmark: _Toc53185391][bookmark: _Toc53185767][bookmark: _Toc57820243][bookmark: _Toc57821170][bookmark: _Toc61183446][bookmark: _Toc61183840][bookmark: _Toc61184232][bookmark: _Toc61184624][bookmark: _Toc61185014][bookmark: _Toc66386357][bookmark: _Toc74583198][bookmark: _Toc76542011][bookmark: _Toc82449993][bookmark: _Toc82450641][bookmark: _Toc89949030][bookmark: _Toc98755419][bookmark: _Toc98763010][bookmark: _Toc106183939][bookmark: _Toc130401961][bookmark: _Toc137554512][bookmark: _Toc138853574][bookmark: _Toc138946255]9.3.1.2	Minimum requirements for NCR-MT type 1-H
The wide area NCR-MT reference sensitivity level is specified the same as the wide area BS reference sensitivity level requirement for BS type 1-H in TS 38.104 [2], subclause 7.2.2, where references to nominal channel bandwidth apply to NCR-MT passband.
The local area NCR-MT reference sensitivity level is specified the same as the local area BS reference sensitivity level requirement for BS type 1-H in TS 38.104 [2], subclause 7.2.2, where references to nominal channel bandwidth apply to NCR-MT passband.
Referenced requirements applying to NB IoT are not applicable to the NCR-MT.

[bookmark: _Toc37255440][bookmark: _Toc29799573][bookmark: _Toc37254797][bookmark: _Toc8296][bookmark: _Toc21343108][bookmark: _Toc29770074]9.4	Conducted maximum input level
[TBA]
[bookmark: _Toc23673]9.5	Conducted adjacent channel selectivity
[bookmark: _Toc21127534][bookmark: _Toc29811743][bookmark: _Toc53185398][bookmark: _Toc53185774][bookmark: _Toc57820252][bookmark: _Toc57821179][bookmark: _Toc61183455][bookmark: _Toc61183849][bookmark: _Toc61184241][bookmark: _Toc61184633][bookmark: _Toc61185023][bookmark: _Toc66386367][bookmark: _Toc74583208][bookmark: _Toc76542021][bookmark: _Toc82450003][bookmark: _Toc82450651][bookmark: _Toc89949040][bookmark: _Toc98755429][bookmark: _Toc98763020][bookmark: _Toc106183949][bookmark: _Toc130401971][bookmark: _Toc137554522][bookmark: _Toc138853584][bookmark: _Toc138946265]9.5.1	Adjacent Channel Selectivity (ACS)
[bookmark: _Toc21127535][bookmark: _Toc29811744][bookmark: _Toc53185399][bookmark: _Toc53185775][bookmark: _Toc57820253][bookmark: _Toc57821180][bookmark: _Toc61183456][bookmark: _Toc61183850][bookmark: _Toc61184242][bookmark: _Toc61184634][bookmark: _Toc61185024][bookmark: _Toc66386368][bookmark: _Toc74583209][bookmark: _Toc76542022][bookmark: _Toc82450004][bookmark: _Toc82450652][bookmark: _Toc89949041][bookmark: _Toc98755430][bookmark: _Toc98763021][bookmark: _Toc106183950][bookmark: _Toc130401972][bookmark: _Toc137554523][bookmark: _Toc138853585][bookmark: _Toc138946266]9.5.1.1	General
Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency at the TAB connector for NCR-MT type 1-C or NCR-MT type 1-H in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system.
[bookmark: _Toc21127536][bookmark: _Toc29811745][bookmark: _Toc53185400][bookmark: _Toc53185776][bookmark: _Toc57820254][bookmark: _Toc57821181][bookmark: _Toc61183457][bookmark: _Toc61183851][bookmark: _Toc61184243][bookmark: _Toc61184635][bookmark: _Toc61185025][bookmark: _Toc66386369][bookmark: _Toc74583210][bookmark: _Toc76542023][bookmark: _Toc82450005][bookmark: _Toc82450653][bookmark: _Toc89949042][bookmark: _Toc98755431][bookmark: _Toc98763022][bookmark: _Toc106183951][bookmark: _Toc130401973][bookmark: _Toc137554524][bookmark: _Toc138853586][bookmark: _Toc138946267]9.5.1.2	Minimum requirement for NCR-MT type 1-C
Minimum requirement is the same as specified for BS type 1-C in TS38.104[2], subclause 7.4.1.2.
[bookmark: _Toc53185401][bookmark: _Toc53185777][bookmark: _Toc57820255][bookmark: _Toc57821182][bookmark: _Toc61183458][bookmark: _Toc61183852][bookmark: _Toc61184244][bookmark: _Toc61184636][bookmark: _Toc61185026][bookmark: _Toc66386370][bookmark: _Toc74583211][bookmark: _Toc76542024][bookmark: _Toc82450006][bookmark: _Toc82450654][bookmark: _Toc89949043][bookmark: _Toc98755432][bookmark: _Toc98763023][bookmark: _Toc106183952][bookmark: _Toc130401974][bookmark: _Toc137554525][bookmark: _Toc138853587][bookmark: _Toc138946268]9.5.1.3	Minimum requirement for NCR-MT type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For NCR-MT, the wanted and the interfering signal coupled to the NCR-MT type 1-H TAB connector are specified in table 7.4.1.3-1 and the frequency offset between the wanted and interfering signal in table 7.4.1.3-2 for ACS. The reference measurement channel for the wanted signal is identified in table 7.2.2-1 and 7.2.2-2 for each NCR-MT passband and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex F.
The ACS requirement is applicable outside the NCR-MT RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the NCR-MT RF Bandwidth edges or Radio Bandwidth edges.
For NCR-MT operating in non-contiguous spectrum within any operating band, the ACS requirement shall apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the NR interfering signal in table 7.4.1.3-2. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For a multi-band connector, the ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 7.4.1.3‑2. The interfering signal offset is defined relative to the NCR-MT RF Bandwidth edges inside the Inter RF Bandwidth gap.
Minimum conducted requirement is defined at the TAB connector for NCR-MT type 1-H.
Table 7.4.1.3-1: ACS requirement for NCR-MT
	NCR-MT passband of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	10, 15, 20, 
25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100  
(Note 1)
	PREFSENS + 6 dB
	Wide Area NCR-MT: -52
Local Area NCR-MT: -44

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the NCR-MT for that bandwidth.




[bookmark: _Toc22860][bookmark: _Toc37254808][bookmark: _Toc29770085][bookmark: _Toc37255451][bookmark: _Toc21343119][bookmark: _Toc29799584]9.6	Conducted blocking characteristics
9.6.2.1	General
The in-band blocking characteristics is a measure of the receiver's ability to receive a wanted signal at its assigned channel at the TAB connector for NCR-MT type 1-C and NCR-MT type 1-H in the presence of an unwanted interferer, which is an NR signal for general blocking or an NR signal with one resource block for narrowband blocking.
[bookmark: _Toc53185404][bookmark: _Toc53185780][bookmark: _Toc57820258][bookmark: _Toc57821185][bookmark: _Toc61183461][bookmark: _Toc61183855][bookmark: _Toc61184247][bookmark: _Toc61184639][bookmark: _Toc61185029][bookmark: _Toc66386373][bookmark: _Toc74583214][bookmark: _Toc76542027][bookmark: _Toc82450009][bookmark: _Toc82450657][bookmark: _Toc89949046][bookmark: _Toc98755435][bookmark: _Toc98763026][bookmark: _Toc106183955][bookmark: _Toc130401977][bookmark: _Toc137554528][bookmark: _Toc138853590][bookmark: _Toc138946271]9.6.2.2	Minimum requirement for NCR-MT type 1-C
Minimum requirement is the same as specified for BS type 1-C in TS38.104[2], subclause 7.4.2.2.
[bookmark: _Toc53185405][bookmark: _Toc53185781][bookmark: _Toc57820259][bookmark: _Toc57821186][bookmark: _Toc61183462][bookmark: _Toc61183856][bookmark: _Toc61184248][bookmark: _Toc61184640][bookmark: _Toc61185030][bookmark: _Toc66386374][bookmark: _Toc74583215][bookmark: _Toc76542028][bookmark: _Toc82450010][bookmark: _Toc82450658][bookmark: _Toc89949047][bookmark: _Toc98755436][bookmark: _Toc98763027][bookmark: _Toc106183956][bookmark: _Toc130401978][bookmark: _Toc137554529][bookmark: _Toc138853591][bookmark: _Toc138946272]9.6.2.3	Minimum requirement for NCR-MT type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to NCR-MT type 1‑H TAB connector using the parameters in tables 7.4.2.3-1, 7.4.2.3-2 and 7.4.2.3-3 for general blocking and narrowband blocking requirements. The reference measurement channel for the wanted signal is identified in clause 7.2.2 for each NCR-MT channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex F. 
The in-band blocking requirements apply outside the NCR-MT RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the NCR-MT RF Bandwidth edges or Radio Bandwidth edges.
The in-band blocking requirement shall apply from FDL,low - ΔfOOB to FDL,high + ΔfOOB. The ΔfOOB for wide area NCR-MT type 1-H is defined in table 7.4.2.3-0.
Minimum conducted requirement is defined at the TAB connector for NCR-MT type 1-H.
Table 7.4.2.3-0: ΔfOOB offset for NR operating bands
	NCR-MT type
	Operating band characteristics
	ΔfOOB (MHz)

	NCR-MT type 1-H
	FDL,high – FDL,low < 100 MHz
	20

	
	100 MHz ≤ FDL,high – FDL,low ≤ 900 MHz 
	60



For an NCR-MT operating in non-contiguous spectrum within any operating band, the in-band blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as twice the interfering signal minimum offset in tables 7.4.2.3-1. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For a multi-band connector, the blocking requirements apply in the in-band blocking frequency ranges for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in tables 7.4.2.3-1.
For an NCR-MT operating in non-contiguous spectrum within any operating band, the narrowband blocking requirement shall apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the channel bandwidth of the NR interfering signal in Table 7.4.2.3-3. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For a multi-band connector, the narrowband blocking requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in Table 9.6.2.3-3. The interfering signal offset is defined relative to the NCR-MT RF Bandwidth edges inside the Inter RF Bandwidth gap.
Table 9.6.2.3-1: NCR-MT general blocking requirement
	Repeater passband of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Interfering signal centre frequency minimum offset from the lower/upper NCR-MT RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	10, 15, 20
	PREFSENS + 6 dB
	Wide Area NCR-MT: -43
Local Area NCR-MT: -35
	±7.5
	5 MHz CP-OFDM NR signal
15 kHz SCS, 25 RBs

	25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	PREFSENS + 6 dB
	Wide Area NCR-MT: -43
Local Area NCR-MT: -35
	±30
	20 MHz CP-OFDM NR signal
15 kHz SCS, 100 RBs

	NOTE:	PREFSENS depends on the RAT. For NR, PREFSENS depends also on the NCR-MT channel bandwidth as specified in tables 7.2.2-1, 7.2.2-2. 



Table 9.6.2.3-2: NCR-MT narrowband blocking requirement
	Repeater passband of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80,90, 100 (Note 1)
	PREFSENS + 6 dB
	Wide Area NCR-MT: -49
Local Area NCR-MT: -41

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the NCR-MT for that NCR-MT channel bandwidth
NOTE 2:	PREFSENS depends on the NCR-MT channel bandwidth as specified in tables 7.2.2-1 and 7.2.2-2. 
NOTE 3:	7.5 kHz shift is not applied to the wanted signal.



Table 9.6.2.3-3: NCR-MT narrowband blocking interferer frequency offsets
	[bookmark: _Hlk499878362]Repeater passband of the lowest/highest carrier received (MHz)
	Interfering RB centre frequency offset to the lower/upper NCR-MT RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz) (Note 2)
	Type of interfering signal

	
	
	5 MHz CP-OFDM NR signal, 15 kHz SCS, 1 RB

	10
	±(355+m*180),
m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	15
	±(360+m*180),
m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	20
	±(350+m*180),
m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	25
	±(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	20 MHz CP-OFDM NR signal, 15 kHz SCS, 1 RB

	30
	±(570+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	35
	±(560+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	40
	±(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	45
	±(570+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	50
	±(560+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	60
	±(570+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	70
	±(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	80
	±(560+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	90
	±(570+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	100
	±(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	NOTE 1:	Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the lower/upper NCR-MT RF Bandwidth edge or sub-block edge inside a sub-block gap. 
NOTE 2:	The centre of the interfering RB refers to the frequency location between the two central subcarriers.



[bookmark: _Toc37255476][bookmark: _Toc29770110][bookmark: _Toc5867][bookmark: _Toc37254833][bookmark: _Toc21343144][bookmark: _Toc29799609]9.7	Conducted spurious response
[bookmark: _Toc106094122][bookmark: _Toc114252898][bookmark: _Toc123046026][bookmark: _Toc124157567][bookmark: _Toc124258960][bookmark: _Toc124259104][bookmark: _Toc130585861][bookmark: _Toc130586872][bookmark: _Toc137462038][bookmark: _Toc138883847][bookmark: _Toc138883991]9.7.1	General
The receiver spurious emissions power is the power of emissions generated or amplified in a receiver unit that appear at the antenna connector. The requirements only apply to repeater type 1-C for TDD operation.
For each antenna connectors on BS-side and UE-side supporting both RX and TX in TDD, the requirements apply during the transmitter OFF state. For antenna connectors both BS-side and UE-side in FDD, the RX spurious emissions requirements are superseded by the TX spurious emissions requirements, as specified in clause 6.5.4.
For multi-band connectors that both transmit and receive in operating band supporting TDD, RX spurious emissions requirements are applicable during the TX OFF state, and are subject to exclusion zones in each supported operating band.
For Band n41 and n90 operation in Japan, the sum of receiver spurious emissions requirements over all antenna connectors for repeater type 1-C shall not exceed minimum requirements defined in clause 6.5.5.2.
[bookmark: _Toc13080261][bookmark: _Toc29811760][bookmark: _Toc36817312][bookmark: _Toc37260229][bookmark: _Toc37267617][bookmark: _Toc44712219][bookmark: _Toc45893532][bookmark: _Toc53178254][bookmark: _Toc53178705][bookmark: _Toc61178931][bookmark: _Toc61179401][bookmark: _Toc67916697][bookmark: _Toc74663295][bookmark: _Toc82621835][bookmark: _Toc90422682][bookmark: _Toc106094123][bookmark: _Toc114252899][bookmark: _Toc123046027][bookmark: _Toc124157568][bookmark: _Toc124258961][bookmark: _Toc124259105][bookmark: _Toc130585862][bookmark: _Toc130586873][bookmark: _Toc137462039][bookmark: _Toc138883848][bookmark: _Toc138883992]9.7.2	Minimum requirements
The receiver spurious emissions requirements for repeater type 1-C are that for each antenna connector, the power of emissions shall not exceed the value specified in table 9.7.2-1. 

Table 9.7.2-1: Repeater type 1-C receiver spurious emissions minimum requirements
	Spurious frequency range
	Minimum requirements
	Measurement bandwidth
	Note

	30 MHz – 1 GHz
	-57 dBm
	100 kHz
	Note 1

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Note 1, Note 2, Note 3, Note 5

	12.75 GHz ‑ 26 GHz
	-47 dBm
	1 MHz
	Note 1, Note 2, Note 6

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [5], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.
NOTE 3:	This spurious frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the UL operating band is reaching beyond 12.75 GHz.
NOTE 4:	The frequency range from ΔfOBUE below the lowest frequency of the repeater transmitter operating band to ΔfOBUE above the highest frequency of the repeater transmitter operating band may be excluded from the requirement. ΔfOBUE is defined in clause 6.5.1. For multi-band connectors, the exclusion applies for all supported operating bands.
NOTE 5:	Does not apply for band n104.
NOTE 6:	Applies only for band n104.



[bookmark: _Toc37254839][bookmark: _Toc29770116][bookmark: _Toc37255482][bookmark: _Toc21343150][bookmark: _Toc11319][bookmark: _Toc29799615]9.8	Conducted intermodulation characteristics
[bookmark: _Toc97737218][bookmark: _Toc106094134][bookmark: _Toc114252910][bookmark: _Toc123046038][bookmark: _Toc124157579][bookmark: _Toc124258972][bookmark: _Toc124259116][bookmark: _Toc130585873][bookmark: _Toc130586884][bookmark: _Toc137462050][bookmark: _Toc138883859][bookmark: _Toc138884003]9.8.1	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 following requirement applies for interfering signals depending on the repeaters passband.
This requirement applies to the uplink and downlink of the repeater.
There is no co-location input intermodulation requirement for LA 1-C repeaters deployed in Femto cell scenario.
[bookmark: _Toc97737219][bookmark: _Toc106094135][bookmark: _Toc114252911][bookmark: _Toc123046039][bookmark: _Toc124157580][bookmark: _Toc124258973][bookmark: _Toc124259117][bookmark: _Toc130585874][bookmark: _Toc130586885][bookmark: _Toc137462051][bookmark: _Toc138883860][bookmark: _Toc138884004][bookmark: _Toc97737220][bookmark: _Toc106094136][bookmark: _Toc114252912][bookmark: _Toc123046040][bookmark: _Toc124157581][bookmark: _Toc124258974][bookmark: _Toc124259118][bookmark: _Toc130585875][bookmark: _Toc130586886][bookmark: _Toc137462052][bookmark: _Toc138883861][bookmark: _Toc138884005]9.8.2	Co-location with BS/repeater in other systems
[bookmark: _Toc97737221][bookmark: _Toc106094137][bookmark: _Toc114252913][bookmark: _Toc123046041][bookmark: _Toc124157582][bookmark: _Toc124258975][bookmark: _Toc124259119][bookmark: _Toc130585876][bookmark: _Toc130586887][bookmark: _Toc137462053][bookmark: _Toc138883862][bookmark: _Toc138884006]9.8.2.1	General
This additional input intermodulation requirement may be applied for the protection of NR repeater receivers when GSM, CDMA, UTRA, E-UTRA, NR BS or repeater operating in a different frequency band are co-located with a NR repeater. 
The following requirement applies for interfering signals depending on the repeaters passband.
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.
[bookmark: _Toc97737222][bookmark: _Toc106094138][bookmark: _Toc114252914][bookmark: _Toc123046042][bookmark: _Toc124157583][bookmark: _Toc124258976][bookmark: _Toc124259120][bookmark: _Toc130585877][bookmark: _Toc130586888][bookmark: _Toc137462054][bookmark: _Toc138883863][bookmark: _Toc138884007]9.8.2.2	Minimum requirement
For the parameters specified in table 6.7.2.2-1 for DL and 6.7.2.2-2 for UL, the power in the passband shall not increase with more than 10 dB at the output of the repeater as measured with 1MHz 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 passband.
Table 9.8.2.2-1: input intermodulation requirement for NR repeater DL when co-located with BS/repeater in other frequency bands.
	Frequency range of interfering signal
	Interfering signal mean power for repeater with WA UE side (dBm)
	Interfering signal mean power for repeater with MR UE side(dBm)
	Interfering signal mean power for repeater with LA UE side(dBm)
	Type of interfering signals

	Frequency range of co-located BS’s downlink operating band or located repeater’s passband
	+16
	+8
	x (Note 1)
	2 CW carriers

	NOTE 1:	x = -7 dBm for NR repeater co-located with Pico GSM850 or Pico CDMA850
	x = -4 dBm for NR repeater co-located with Pico DCS1800 or Pico PCS1900
	x = -6 dBm for NR repeater co-located with UTRA bands or E-UTRA bands or NR bands
NOTE 2:	The requirement does not apply when the interfering signal falls within the passband.
NOTE 3:	For unsynchronized base stations (except in band n46, n96, and n102) or repeaters, special co-location requirements may apply that are not covered by the 3GPP specifications.



Table 9.8.2.2-2: 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,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 (except in band n46, n96, and n102) or repeaters, special co-location requirements may apply that are not covered by the 3GPP specifications.



[bookmark: _Toc106094139][bookmark: _Toc114252915][bookmark: _Toc123046043][bookmark: _Toc124157584][bookmark: _Toc124258977][bookmark: _Toc124259121][bookmark: _Toc130585878][bookmark: _Toc130586889][bookmark: _Toc137462055][bookmark: _Toc138883864][bookmark: _Toc138884008]9.8.3	Co-existence with other systems
[bookmark: _Toc106094140][bookmark: _Toc114252916][bookmark: _Toc123046044][bookmark: _Toc124157585][bookmark: _Toc124258978][bookmark: _Toc124259122][bookmark: _Toc130585879][bookmark: _Toc130586890][bookmark: _Toc137462056][bookmark: _Toc138883865][bookmark: _Toc138884009]9.8.3.1	General
This input intermodulation existence requirement may be applied for the protection of NR repeater receivers when GSM, CDMA, UTRA, E-UTRA, NR BS or repeater operating in another frequency band co-exist with a NR repeater. 
[bookmark: _Toc106094141][bookmark: _Toc114252917][bookmark: _Toc123046045][bookmark: _Toc124157586][bookmark: _Toc124258979][bookmark: _Toc124259123][bookmark: _Toc130585880][bookmark: _Toc130586891][bookmark: _Toc137462057][bookmark: _Toc138883866][bookmark: _Toc138884010]9.8.3.2	Minimum requirement
For the parameters specified in table 6.7.3.2-1, the power in the passband shall not increase with more than 10 dB at the output of the repeater as measured with 1MHz 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 passband.
[bookmark: _Hlk101375236]Table 9.8.3.2-1: input intermodulation requirement for NR repeater when co-exist with BS/repeater in other non-overlapping frequency bands
	Frequency range of interfering signal
	Interfering signal mean power (dBm)
	Type of interfering signals
	Measurement bandwidth

	Frequency range of co-existence system operating band
	-15
	2 CW carriers
	1MHz

	NOTE 1:	All the interfering signals should be limited into the frequency ranges that are either X MHz higher than FUL,high or X MHz lower than FUL,low, where X equals to 20MHz when FUL,high - FUL,low is not larger than 200MHz, otherwise X equals to 60MHz 



9.8.1.2	Minimum requirement
For the parameters specified in table 6.7.1.1-1, 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 passband.
Table 6.7.1.2-1 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.
Table 9.8.1.2-1: Input intermodulation requirement
	f1 offset
	Interfering Signal Levels
	Type of signals
	Measurement bandwidth

	1 MHz
	-40 dBm
	2 CW carriers
	1 MHz



[bookmark: _Toc37255492][bookmark: _Toc21343160][bookmark: _Toc29799625][bookmark: _Toc29770126][bookmark: _Toc649][bookmark: _Toc37254849]9.9	Conducted spurious emissions
9.9.1	General
The receiver spurious emissions power is the power of emissions generated or amplified in a receiver unit that appear at the antenna connector. The requirements only apply to repeater type 1-C for TDD operation.
For each antenna connectors on BS-side and UE-side supporting both RX and TX in TDD, the requirements apply during the transmitter OFF state. For antenna connectors both BS-side and UE-side in FDD, the RX spurious emissions requirements are superseded by the TX spurious emissions requirements, as specified in clause 6.5.4.
For multi-band connectors that both transmit and receive in operating band supporting TDD, RX spurious emissions requirements are applicable during the TX OFF state, and are subject to exclusion zones in each supported operating band.
For Band n41 and n90 operation in Japan, the sum of receiver spurious emissions requirements over all antenna connectors for repeater type 1-C shall not exceed minimum requirements defined in clause 6.5.5.2.
9.9.2	Minimum requirements
The receiver spurious emissions requirements for repeater type 1-C are that for each antenna connector, the power of emissions shall not exceed the value specified in table 6.5.5.2-1. 

Table 9.9.2-1: Repeater type 1-C receiver spurious emissions minimum requirements
	Spurious frequency range
	Minimum requirements
	Measurement bandwidth
	Note

	30 MHz – 1 GHz
	-57 dBm
	100 kHz
	Note 1

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Note 1, Note 2, Note 3, Note 5

	12.75 GHz ‑ 26 GHz
	-47 dBm
	1 MHz
	Note 1, Note 2, Note 6

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [5], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.
NOTE 3:	This spurious frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the UL operating band is reaching beyond 12.75 GHz.
NOTE 4:	The frequency range from ΔfOBUE below the lowest frequency of the repeater transmitter operating band to ΔfOBUE above the highest frequency of the repeater transmitter operating band may be excluded from the requirement. ΔfOBUE is defined in clause 6.5.1. For multi-band connectors, the exclusion applies for all supported operating bands.
NOTE 5:	Does not apply for band n104.
NOTE 6:	Applies only for band n104.
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