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[bookmark: _Toc31872][bookmark: _Toc11725]<Start of CR to TS 38.106>
9	Conducted receiver characteristics for NCR-MT
[bookmark: _Toc37255410][bookmark: _Toc29799543][bookmark: _Toc37254767][bookmark: _Toc12246][bookmark: _Toc21343078][bookmark: _Toc29770044]9.1	General
Conducted receiver characteristics are specified at antenna connector for NCR type 1-C and TAB connector for 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.
-	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 is configured to TX OFF power during receive period.
[bookmark: _Toc29770045][bookmark: _Toc29799544][bookmark: _Toc21343079][bookmark: _Toc37255411][bookmark: _Toc3075][bookmark: _Toc37254768]9.2	Diversity characteristics
The Local Area NCR-MT is required to be equipped with a minimum of two Rx antenna ports in all operating bands except for the bands n7, n38, n41, n48, n77, n78, n79, n104 where the NCR-MT is required to be equipped with a minimum of four Rx antenna ports. This requirement applies when the band is used as a standalone band or as part of a band combination.
For the single carrier REFSENS requirements in Clause 9, the Local Area NCR-MT shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four Rx ports shall be verified in operating bands where the NCR-MT is equipped with four Rx antenna ports.
For Rx requirements other than single carrier REFSENS in Clause 9, the NCR-MT shall be verified with four Rx antenna ports and skip two Rx antenna ports requirements in operating bands where the NCR-MT is equipped with four Rx antenna ports, otherwise, the NCR-MT shall be verified with two Rx antenna ports.
[bookmark: _Toc19739][bookmark: _Toc37254769][bookmark: _Toc37255412][bookmark: _Toc21343080][bookmark: _Toc29770046][bookmark: _Toc29799545]9.3	Conducted reference sensitivity
9.3.1	NCR-MT reference sensitivity level
[bookmark: _Toc53185390][bookmark: _Toc61185013][bookmark: _Toc138853573][bookmark: _Toc74583197][bookmark: _Toc130401960][bookmark: _Toc21127528][bookmark: _Toc138946254][bookmark: _Toc82450640][bookmark: _Toc29811737][bookmark: _Toc57821169][bookmark: _Toc66386356][bookmark: _Toc61184623][bookmark: _Toc82449992][bookmark: _Toc61183839][bookmark: _Toc98755418][bookmark: _Toc53185766][bookmark: _Toc76542010][bookmark: _Toc137554511][bookmark: _Toc61183445][bookmark: _Toc61184231][bookmark: _Toc57820242][bookmark: _Toc98763009][bookmark: _Toc89949029][bookmark: _Toc106183938]9.3.1.1	General
The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector for NCR-MT type 1-C or TAB connector for NCR-MT type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
[bookmark: _Toc98755419][bookmark: _Toc76542011][bookmark: _Toc89949030][bookmark: _Toc66386357][bookmark: _Toc82449993][bookmark: _Toc130401961][bookmark: _Toc74583198][bookmark: _Toc138946255][bookmark: _Toc138853574][bookmark: _Toc137554512][bookmark: _Toc61183446][bookmark: _Toc61183840][bookmark: _Toc53185391][bookmark: _Toc61184624][bookmark: _Toc57820243][bookmark: _Toc53185767][bookmark: _Toc57821170][bookmark: _Toc61185014][bookmark: _Toc61184232][bookmark: _Toc29811738][bookmark: _Toc21127529][bookmark: _Toc82450641][bookmark: _Toc98763010][bookmark: _Toc106183939]9.3.1.2	Minimum requirements for NCR-MT type 1-C and 1-H
The Wide Area NCR-MT reference sensitivity level is specified the same as the Wide Area IAB-MT reference sensitivity level requirement for IAB-MT type 1-H in TS 38.174 [x], clause 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 specified in TS 38.101-1 [x] clause 7.3.
Referenced requirements applying to NB IoT are not applicable to the NCR-MT.
[bookmark: _Toc29799573][bookmark: _Toc21343108][bookmark: _Toc37255440][bookmark: _Toc37254797][bookmark: _Toc8296][bookmark: _Toc29770074]9.4	Conducted maximum input level
Maximum input level is defined as the maximum mean power received at the Local Area NCR-MT antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel. For Local Area NCR-MT, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in 38.101-1 [x] Annex A.3.2 and Annex A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in TS 38.101-1 [x] in Table 7.4-1.
[bookmark: _Toc23673]9.5	Conducted adjacent channel selectivity
[bookmark: _Toc29811743][bookmark: _Toc53185398][bookmark: _Toc61184241][bookmark: _Toc61183455][bookmark: _Toc74583208][bookmark: _Toc61184633][bookmark: _Toc21127534][bookmark: _Toc76542021][bookmark: _Toc106183949][bookmark: _Toc61183849][bookmark: _Toc57821179][bookmark: _Toc57820252][bookmark: _Toc82450003][bookmark: _Toc130401971][bookmark: _Toc138853584][bookmark: _Toc98763020][bookmark: _Toc138946265][bookmark: _Toc53185774][bookmark: _Toc66386367][bookmark: _Toc61185023][bookmark: _Toc98755429][bookmark: _Toc137554522][bookmark: _Toc89949040][bookmark: _Toc82450651]9.5.1	Adjacent Channel Selectivity (ACS)
[bookmark: _Toc29811744][bookmark: _Toc53185399][bookmark: _Toc66386368][bookmark: _Toc61183850][bookmark: _Toc21127535][bookmark: _Toc98763021][bookmark: _Toc61184242][bookmark: _Toc89949041][bookmark: _Toc53185775][bookmark: _Toc57821180][bookmark: _Toc61185024][bookmark: _Toc76542022][bookmark: _Toc138853585][bookmark: _Toc61184634][bookmark: _Toc130401972][bookmark: _Toc137554523][bookmark: _Toc57820253][bookmark: _Toc82450652][bookmark: _Toc61183456][bookmark: _Toc98755430][bookmark: _Toc138946266][bookmark: _Toc74583209][bookmark: _Toc106183950][bookmark: _Toc82450004]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 antenna connector for NCR-MT type 1-C or TAB connector for 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: _Toc61183457][bookmark: _Toc98763022][bookmark: _Toc21127536][bookmark: _Toc57820254][bookmark: _Toc130401973][bookmark: _Toc74583210][bookmark: _Toc98755431][bookmark: _Toc61184635][bookmark: _Toc76542023][bookmark: _Toc53185400][bookmark: _Toc106183951][bookmark: _Toc53185776][bookmark: _Toc82450005][bookmark: _Toc138853586][bookmark: _Toc66386369][bookmark: _Toc61184243][bookmark: _Toc82450653][bookmark: _Toc137554524][bookmark: _Toc61183851][bookmark: _Toc61185025][bookmark: _Toc138946267][bookmark: _Toc57821181][bookmark: _Toc29811745][bookmark: _Toc89949042]9.5.1.2	Minimum requirement for NCR-MT type 1-C 
For Wide Area NCR-MT type 1-C, minimum requirement is the same as specified for BS type 1-C in TS 38.104 [x], clause 7.4.1.2.
For Local Area NCR-MT type 1-C, minimum requirement is the same as specified in TS 38.101-1 [x], clause 7.3.2.
9.5.1.3	Minimum requirement for NCR-MT type 1-H
For Wide Area NCR-MT type 1-H, minimum requirement is the same as specified for IAB-MT type 1-H in TS 38.174 [x], clause 7.4.1.3.
For Local Area NCR-MT type 1-H, minimum requirement is the same as specified in TS 38.101-1 [x], clause 7.3.2.
[bookmark: _Toc29770085][bookmark: _Toc29799584][bookmark: _Toc21343119][bookmark: _Toc22860][bookmark: _Toc37254808][bookmark: _Toc37255451]9.6	Conducted blocking characteristics
9.6.1	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: _Toc82450657][bookmark: _Toc82450009][bookmark: _Toc61185029][bookmark: _Toc98755435][bookmark: _Toc57821185][bookmark: _Toc61184247][bookmark: _Toc53185404][bookmark: _Toc57820258][bookmark: _Toc66386373][bookmark: _Toc106183955][bookmark: _Toc76542027][bookmark: _Toc89949046][bookmark: _Toc98763026][bookmark: _Toc74583214][bookmark: _Toc53185780][bookmark: _Toc61183461][bookmark: _Toc61183855][bookmark: _Toc61184639][bookmark: _Toc138853590][bookmark: _Toc130401977][bookmark: _Toc137554528][bookmark: _Toc138946271]9.6.2	Minimum requirement for NCR-MT type 1-C
For Wide Area NCR-MT type 1-C, minimum requirement is the same as specified for BS type 1-C in TS 38.104 [x], clause 7.4.2.2.
For Local Area NCR-MT type 1-C, minimum requirement is the same as specified in TS 38.101-1 [x] clause 7.6.2.
[bookmark: _Toc76542028][bookmark: _Toc89949047][bookmark: _Toc74583215][bookmark: _Toc98755436][bookmark: _Toc98763027][bookmark: _Toc61184640][bookmark: _Toc82450010][bookmark: _Toc82450658][bookmark: _Toc130401978][bookmark: _Toc106183956][bookmark: _Toc61185030][bookmark: _Toc53185405][bookmark: _Toc61183462][bookmark: _Toc138853591][bookmark: _Toc57820259][bookmark: _Toc61184248][bookmark: _Toc137554529][bookmark: _Toc66386374][bookmark: _Toc138946272][bookmark: _Toc53185781][bookmark: _Toc57821186][bookmark: _Toc61183856]9.6.3	Minimum requirement for NCR-MT type 1-H
For Wide Area NCR-MT type 1-H, minimum requirement at TAB connector is the same as specified for IAB-MT in TS 38.174 [x], clause 7.4.2.3.
For Local Area NCR-MT type 1-H, minimum requirement at TAB connector is the same as specified in TS 38.101-1 [x], clause 7.6.2.
[bookmark: _Toc21343144][bookmark: _Toc37254833][bookmark: _Toc5867][bookmark: _Toc37255476][bookmark: _Toc29770110][bookmark: _Toc29799609]9.7	Conducted spurious response
[bookmark: _Toc138883847][bookmark: _Toc130585861][bookmark: _Toc137462038][bookmark: _Toc114252898][bookmark: _Toc124258960][bookmark: _Toc123046026][bookmark: _Toc124157567][bookmark: _Toc130586872][bookmark: _Toc124259104][bookmark: _Toc106094122][bookmark: _Toc138883991]9.7.1	General
Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency at the antenna connector for NCR-MT type 1-C or TAB connector for NCR-MT type 1-H in the presence of two interfering signals which have a specific frequency relationship to the wanted signal.
[bookmark: _Toc90422682][bookmark: _Toc130585862][bookmark: _Toc74663295][bookmark: _Toc37260229][bookmark: _Toc45893532][bookmark: _Toc124157568][bookmark: _Toc44712219][bookmark: _Toc67916697][bookmark: _Toc106094123][bookmark: _Toc114252899][bookmark: _Toc137462039][bookmark: _Toc61179401][bookmark: _Toc124259105][bookmark: _Toc130586873][bookmark: _Toc138883848][bookmark: _Toc124258961][bookmark: _Toc61178931][bookmark: _Toc138883992][bookmark: _Toc123046027][bookmark: _Toc53178705][bookmark: _Toc82621835][bookmark: _Toc13080261][bookmark: _Toc53178254][bookmark: _Toc29811760][bookmark: _Toc37267617][bookmark: _Toc36817312]9.7.2	Minimum requirements for NCR-MT type 1-C and NCR-MT type 1-H
For Local Area NCR-MT type 1-C and NCR-MT type 1-H, minimum requirements are the same as specified in TS 38.101-1 [x], clause 7.7.
[bookmark: _Toc11319][bookmark: _Toc37254839][bookmark: _Toc37255482][bookmark: _Toc29799615][bookmark: _Toc29770116][bookmark: _Toc21343150]9.8	Conducted intermodulation characteristics
[bookmark: _Toc106094134][bookmark: _Toc114252910][bookmark: _Toc124259116][bookmark: _Toc124258972][bookmark: _Toc137462050][bookmark: _Toc130585873][bookmark: _Toc138884003][bookmark: _Toc130586884][bookmark: _Toc123046038][bookmark: _Toc97737218][bookmark: _Toc138883859][bookmark: _Toc124157579]9.8.1	General
Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency at the antenna connector for NCR-MT type 1-C or TAB connector for NCR-MT type 1-H in the presence of two interfering signals which have a specific frequency relationship to the wanted signal.
[bookmark: _Toc67916702][bookmark: _Toc37260234][bookmark: _Toc45893537][bookmark: _Toc21127556][bookmark: _Toc29811765][bookmark: _Toc36817317][bookmark: _Toc53178710][bookmark: _Toc37267622][bookmark: _Toc53178259][bookmark: _Toc61178936][bookmark: _Toc61179406][bookmark: _Toc74663300][bookmark: _Toc44712224][bookmark: _Toc124265275][bookmark: _Toc107474984][bookmark: _Toc115186257][bookmark: _Toc107311773][bookmark: _Toc82621840][bookmark: _Toc106782882][bookmark: _Toc90422687][bookmark: _Toc114255577][bookmark: _Toc107419357][bookmark: _Toc131687407][bookmark: _Toc123049071][bookmark: _Toc123716995][bookmark: _Toc123051990][bookmark: _Toc124156903]9.8.2	Minimum requirement for NCR type 1-C
For Wide Area NCR-MT type 1-C, minimum requirement at antenna connector is the same as specified for BS type 1-C in TS 38.104 [x], clause 7.7.2.
For Local Area NCR-MT type 1-C, minimum requirement at antenna connector is the same as specified in TS 38.101-1 [x], clause 7.8.2.
9.8.3	Minimum requirement for NCR type 1-H
For Wide Area NCR-MT type 1-H, minimum requirement at TAB connector is the same as specified for IAB-MT type 1-H in TS 38.174 [x], clause 7.7.3.
For Local Area NCR-MT type 1-H, minimum requirement at TAB connector is the same as specified in TS 38.101-1 [x], clause 7.8.2.
[bookmark: _Toc649][bookmark: _Toc37254849][bookmark: _Toc21343160][bookmark: _Toc37255492][bookmark: _Toc29770126][bookmark: _Toc29799625]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 for NCR-MT type 1-C and at the TAB connector for NCR-MT type 1-H. The requirements apply to all NCR-MT with separate RX and TX TAB connectors.
For TAB connectors supporting both RX and TX in TDD, the requirements apply during the transmitter OFF period. 
For RX-only multi-band connectors, the spurious emissions requirements are subject to exclusion zones in each supported operating band. For multi-band connectors that both transmit and receive in operating band supporting TDD, RX spurious emissions requirements are applicable during the TX OFF period, and are subject to exclusion zones in each supported operating band.
[bookmark: _Hlk47522249]For NCR-MT type 1-H manufacturer shall declare TAB connector RX min cell groups. Every TAB connector of -NCR-MT type 1-H supporting reception in an operating band shall map to one TAB connector RX min cell group, where mapping of TAB connectors to cells/beams is implementation dependent.
The number of active receiver units that are considered when calculating the conducted RX spurious emission limits (NRXU,counted) for Wide Area NCR-MT type 1-H is calculated as follows:
	NRXU,counted = min(NRXU,active , 8 )
NOTE:	NRXU,active is the number of actually active receiver units .


9.9.2	Minimum requirements for NCR-MT type 1-C and type 1-H
The receiver spurious emissions requirements for NCR-MT type 1-C at the antenna connector and NCR-MT type 1-H are that for each TAB connector, the power of emissions shall not exceed the value specified in table 9.9.2-1. 
Table 9.9.2-1: NCR-MT type 1-C and type 1-H receiver spurious emissions minimum requirements
	Spurious frequency range
	Basic 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.



  <End of CR to TS 38.106>

