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1. Introduction
In RAN4 #106 meeting, A WF [1] on NCR system parameters and RF requirements was agreed. Some remaining issues concerning NCR-MT in WF need further discussion in next meeting.
In this contribution, we provide our views on remaining issues for RF requirements for NCR-MT.
2. Discussion
2.1 NCR-MT Channel bandwidth
Currently, in TS 38106, the repeater output power for UL (Prated,p,AC) is based on passband, and unwanted emissions are based on Nominal channel bandwidth (BWNominal). In TS 38.174, the IAB output power IAB-MT (Prated,c,TABC)  is based on carrier, and unwanted emissions are based on IAB-MT channel bandwidth ( BWChannel).  For NCR-MT, since the control link between gNB and NCR-MT need to be demodulated, so the carrier/NCR-MT channel bandwidth is more reasonable than passband/nominal channel bandwidth. It is proposed to define NCR-MT RF requirements based on carrier/NCR-MT channel bandwidth instead of passband/nominal channel bandwidth. It is necessary to introduce NCR-MT channel bandwidth to TS 38.106.
Proposal 1: Define NCR-MT RF requirements based on carrier/NCR-MT channel bandwidth instead of passband/nominal channel bandwidth.

2.2 RF requirements for NCR type 1-C MT and NCR type 1-H MT
2.2.1 Reference sensitivity level for NCR type 1-C, 1-H MT
As per the WF [1], the remaining issues concerning Reference sensitivity level are shown as below:
	Issue 2-4-1: Refense requirements for NCR-MT  
· Agreement:
· To define the NCR-MT Refsens requirement based on IAB-MT approach;
· To use the proposal 3 as baseline for calculation of power level of Refesens requirement;
· Note: FFS for NF
· For 30kHz and 60kHz FRC, to reuse the existing FRC from TS38.174 Annex A.1
· For 15kHz FRC, FFS 



For IAB-MT reference sensitivity level for IAB-MT type 1-H specified in sub-clause 7.2.2.2 of TS 38.174, the NF is equal to 5 dB for Wide Area IAB-MT, 13 dB for Local Area IAB-MT. we think the same NF for IAB-MT can be reused for NCR MT.
Proposal 2: 5dB NF for WA NCR FR1 MT, and 13 dB NF for LA NCR FR1 MT.
For 15kHz FRC, the same DMRS configuration and CP-OFDM Symbols per slot for 30 and 60 kHz SCS can be reused. Allocated resource blocks for G-FR1-A1-1 and G-FR1-A1-4 from TS 38.104 can be reused for that for G-FR1-A1-21 and G-FR1-A1-24. So the FRCs for 15kHz SCS are added to existing FRC Table A1-1 from TS38.174 Annex A.1 to from Table 2-1 for FR1 NCR-MT. It is proposed to use Table 2-1 for FRC parameters for FR1 reference sensitivity level for NCR-MT.
Proposal 3: Adopt Table 2-1 for FRC parameters for FR1 reference sensitivity level for NCR-MT.

[bookmark: _Ref43894658]Table 2-1: FRC parameters for FR1 reference sensitivity level for NCR-MT.
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	G-FR1-A1-21
	G-FR1-A1-22
	G-FR1-A1-23
	G-FR1-A1-24
	G-FR1-A1-25
	G-FR1-A1-26

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	25
	11
	11
	106
	51
	24

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	

[bookmark: _Hlk499884117]NOTE 1:   DL-DMRS-config-type = 1 with DL-DMRS-max-len = 1, DL-DMRS-add-pos = pos2 with = 2, = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:   MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity 



Using above proposed NF, FRC, and agreed Refsens requirement approach with  SNR = -1 dB,  reference sensitivity levels for WA and LA for  FR1 NCR-MT are shown  in  Table  2-2 and  Table 2-3, respectively. It is proposed to use Table 2-2 and Table 2-3 for WA and LA NCR type 1-C and 1-H MT reference sensitivity levels.
Proposal 4: Adopt Table 2-2 and Table 2-3 for WA and LA NCR type 1-C and 1-H MT reference sensitivity levels.

Table 2-2: Wide Area NCR type 1-C and 1-H MT reference sensitivity levels
	NCR-MT channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	Reference sensitivity power level, PREFSENS
(dBm)

	5, 10, 15 
	15
	G-FR1-A1-21 (Note 1)
	-101.5

	10, 15
	30
	G-FR1-A1-22 (Note 1)
	-102.0

	10, 15
	60
	G-FR1-A1-23 (Note 1)
	-99.0

	20, 25, 30, 35, 40, 45, 50 
	15
	G-FR1-A1-24 (Note 1)
	-95.2

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	30
	G-FR1-A1-25 (Note 1)
	-95.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	60
	G-FR1-A1-26 (Note 1)
	-95.6

	NOTE 1:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full NCR-MT channel bandwidth.



Table 2-3: Local Area NCR type 1-C and 1-H MT reference sensitivity levels
	NCR-MT channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	Reference sensitivity power level, PREFSENS
(dBm)

	5, 10, 15 
	15
	G-FR1-A1-21 (Note 1)
	-93.5

	10, 15 
	30
	G-FR1-A1-22 (Note 1)
	 -94.0

	10, 15
	60
	G-FR1-A1-23 (Note 1)
	 -91.0

	20, 25, 30, 35, 40, 45, 50 
	15
	G-FR1-A1-24 (Note 1)
	-87.2

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-25 (Note 1)
	 -87.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-26 (Note 1)
	 -87.6

	NOTE 1:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full NCR-MT channel bandwidth.




2.2.2 ACS for NCR type 1-C, 1-H MT
Because wanted signal of NCR-MT carrier is needed to be demodulated. So we think that ACS for NCR-MT is needed to be specified. It is reasonable to reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.4.1.3 of TS 38.174. Meanwhile, need to add 5MHz channel bandwidth for ACS, since the Reference sensitivity level for 15kHz (5MHz CBW) was agreed to be specified. The ACS requirement and ACS interferer frequency offset values for NCR type 1-C and 1-H MT are shown in Table 2-4 and Table 2-5, respectively.
Proposal 5: For ACS for NCR type 1-C, 1-H MT, reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.4.1.3 of TS 38.174. Add 5MHz channel bandwidth for ACS as shown in Table 2-4 and Table 2-5.

Table 2-4: ACS requirement for NCR type 1-C and 1-H MT
	NCR-MT  channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	5,10, 15, 20, 
25, 30, 40, 50, 60, 70, 80, 90, 100  
(Note 1)
	PREFSENS + 6 dB
	Wide Area IAB-MT: -52
Local Area IAB-MT: -44

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



Table 2-5: NCR type 1-C and 1-H MT ACS interferer frequency offset values
	NCR-MT channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper NCR-MT RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	5
	±2.5025
	5 MHz CP-OFDM NR signal
15 kHz SCS, 25 RBs

	10
	±2.5075
	

	15
	±2.5125
	

	20
	±2.5025
	

	25
	±9.4675
	20 MHz CP-OFDM NR signal
15 kHz SCS, 100 RBs

	30
	±9.4725
	

	40
	±9.4675
	

	50
	±9.4625
	

	60
	±9.4725
	

	70
	±9.4675
	

	80
	±9.4625
	

	90
	±9.4725
	

	100
	±9.4675
	



2.2.3 IBB for NCR type 1-C, 1-H MT
Because wanted signal of NCR-MT carrier is needed to be demodulated. So we think that IBB for NCR-MT is needed to be specified. It is reasonable to reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.4.2.3 of TS 38.174. Meanwhile, need to add 5MHz channel bandwidth for IBB, since the Reference sensitivity level for 15kHz (5MHz CBW) was agreed to be specified. The general blocking requirement, narrowband blocking requirement, and narrowband blocking interferer frequency offsets are shown in Table 2-6, Table 2-7, and Table 2-8, respectively.
Proposal 6: For IBB for NCR type 1-C, 1-H MT, reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.4.2.3 of TS 38.174. Add 5MHz channel bandwidth for IBB as shown in Table 2-6, Table 2-7, and Table 2-8.

Table 2-6: NCR type 1-C and 1-H MT general blocking requirement
	NCR-MT channel bandwidth 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

	5, 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, 40, 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 2-7: NCR type 1-C and 1-H MT narrowband blocking requirement
	NCR-MT channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	5, 10, 15, 20, 25, 30, 40, 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 2-8: NCR type 1-C and 1-H MT narrowband blocking interferer frequency offsets
	[bookmark: _Hlk499878362]NCR-MT channel bandwidth 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
	±(350+m*180),
m=0, 1, 2, 3, 4, 9, 14, 19, 24
	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
	

	40
	±(565+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.




2.2.4 Summary of RF requirements for NCR type 1-C MT and NCR type 1-H MT
Generally, the RF requirement for IAB-MT type 1-H can be reused for NCR type 1-H MT, meanwhile, the basic limits for unwanted emissions for IAB-MT type 1-H can be as limits for each antenna connector of NCR type 1-C MT, and other RF requirements for each TAB connector of IAB-MT type 1-H can be reused for each antenna connector of NCR type 1-C MT.
Our analysis and views for RF requirements for NCR type 1-C and 1-H MT are provided in Table 2-9.
Table 2-9: Summary of proposals for RF requirements for NCR type 1-C and 1-H MT
	Requirement
	NCR type 1-C MT
	NCR type 1-H MT

	Repeater output power ( MT)
	Reuse IAB-MT type 1-H rated output power limit (Prated,c,TABC) for each TAB connector for IAB-MT classes in Table 6.2.1-2 of sub-clause 6.2.1 in TS 38.174 as Prated,c,AC  for each antenna connector of NCR type 1-C. Reuse the ±2.0dB and ±2.5dB accuracy from the IAB type 1-H in sub-clause 6.2.2 of TS 38.174 for normal test conditions and extreme test conditions, respectively.
	Reuse IAB-MT type 1-H rated output power limits for IAB-MT classes in Table 6.2.1-2 of sub-clause 6.2.1 in TS 38.174. Reuse the ±2.0dB and ±2.5dB accuracy from the IAB type 1-H in sub-clause 6.2.2 of TS 38.174 for normal test conditions and extreme test conditions, respectively.

	Frequency stability (MT)
	Reuse IAB-MT frequency error (± 0.1 PPM) for IAB-MT type 1-H specified in sub-clause 6.5.1.2 of TS 38.174.
	Reuse IAB-MT frequency error (± 0.1 PPM) for IAB-MT type 1-H specified in sub-clause 6.5.1.2 of TS 38.174.

	Out of band gain(MT)
	N/A(agreed in RAN4#106)
	N/A(agreed in RAN4#106)

	Adjacent Channel Leakage Power Ratio(MT)
	Reuse Limits and Basic limits for IAB-MT type 1-H specified in sub-clause 6.6.3.2 of TS 38.174 as ACLR (CACLR) limits and ACLR (CACLR) absolute basic limits for each antenna connector of NCR type 1-C.
	Reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 6.6.3.3 of TS 38.174.

	Operating band unwanted emissions(MT)
(Minimum requirements Category A, Minimum requirements Category B, Minimum requirements for additional requirements)
	Reuse Basic limits for IAB-MT type 1-H specified in sub-clause 6.6.4.2 of TS 38.174 as limits for each antenna connector of NCR type 1-C.
	Reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 6.6.4.3 of TS 38.174.

	Transmitter spurious emissions(MT)
(General transmitter spurious emissions requirements, Additional spurious emissions requirements, Co-location with base stations and repeater type 1-C and 1-H Nodes)
	Reuse Basic limits for IAB-MT type 1-H specified in sub-clause 6.6.5.2 of TS 38.174 as limits for each antenna connector of NCR type 1-C.
	Reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 6.6.5.3 of TS 38.174.

	Receiver spurious emissions(MT)
	Reuse Basic limits for IAB-MT type 1-H specified in sub-clause 7.6.3.1 of TS 38.174 as limits for each antenna connector of NCR type 1-C.
	Reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.6.3.2 of TS 38.174.

	Error Vector Magnitude(MT)

	Reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 6.5.2.2.2 of TS 38.174 as EVM requirements for each antenna connector of NCR type 1-C.
	Reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 6.5.2.2.2 of TS 38.174.

	Input intermodulation (MT)
(General requirement, Co-location with BS/repeater in other systems, Co-existence with other systems)
	N/A(agreed in RAN4#106)
	N/A(agreed in RAN4#106)

	Output intermodulation(Minimum requirements(Co-location),Intra-system minimum requirements, Additional requirements)
	1) Minimum requirements(Co-location)
Reuse output intermodulation (Co-location minimum requirements) for BS type 1-C specified in sub-clause 6.7.2.1 of TS 38.104.
2) Additional requirements
Reuse output intermodulation (additional requirements) for BS type 1-C specified in sub-clause 6.7.2.2 of TS 38.104.
	1) Minimum requirements(Co-location)
Reuse output intermodulation (Co-location minimum requirements) for IAB-MT type 1-H specified in sub-clause 6.7.2.1 of TS 38.174.
2) Intra-system minimum requirements
   Reuse intra-system minimum requirement for IAB-MT type 1-H specified in sub-clause 6.7.2.2 of TS 38.174.
3) Additional requirements
Reuse output intermodulation (additional requirements) for BS type 1-H specified in sub-clause 6.7.3.3 of TS 38.104.

	Adjacent Channel Rejection Ratio (ACRR)
	N/A(agreed in RAN4#106)
	N/A(agreed in RAN4#106)

	Transmit ON/OFF power(Transmitter OFF power, Transmitter transient period)
	1) Transmitter OFF power:
Same as that for NCR type 1-H MT for each antenna connector.
2) Transmitter transient period
     Same as that for NCR type 1-H MT for each antenna connector.
	1) Transmitter OFF power:
Reuse transmitter OFF power for IAB-MT type 1-H specified in sub-clause 6.4.1.4 of TS 38.174.
2) Transmitter transient period
     Reuse transmitter transient period for IAB-MT type 1-H specified in sub-clause 6.4.2.3 of TS 38.174.

	OTA output power(EIRP)
	
	1) EIRP
   Define the requirement based on EIRP manufacturer declaration, with the accuracy of the declared output power value (Prated,c,EIRP),  Reuse the ±2.2dB and ±2.7dB from the IAB-MT type 1-H in sub-clause 9.2.2 of TS 38.174  for normal test conditions and extreme test condition, respectively.

	Output power dynamics ( MT) (Total power dynamic range, Relative power tolerance for LA, Aggregate power tolerance for LA)
	Same as that for NCR type 1-H MT for each antenna connector.
	1) Total power dynamic range
Reuse Total power dynamic range for IAB-MT type 1-H specified in sub-clause 6.3.2.1.2 of TS 38.174.
2) Relative power tolerance for LA
Reuse Relative power tolerance for local area IAB-MT type 1-H specified in sub-clause 6.3.3.1 of TS 38.174.
3) Aggregate power tolerance for LA
Reuse Aggregate power tolerance for local area IAB-MT type 1-H specified in sub-clause 6.3.3.2 of TS 38.174.

	Timing error between NCR-Fwd and NCR-MT of the same NCR-Node
	FFS
	FFS

	Reference sensitivity level(MT)
	Same as that for NCR type 1-H MT for each antenna connector..

	Reuse Minimum requirements for IAB-MT type 1-H specified in sub-clause 7.2.2.2 of TS 38.174. Meanwhile, need to add reference sensitivity levels for 15kHz SCS.

	Adjacent Channel Selectivity (ACS)(MT)
	Same as that for NCR type 1-H MT for each antenna connector..
	Reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.4.1.3 of TS 38.174. Meanwhile, need to add 5MHz channel bandwidth for ACS, since the Reference sensitivity level for 15kHz (5MHz CBW) was agreed to be specified.

	In-band blocking (MT)
	Same as that for NCR type 1-H MT for each antenna connector..
	Reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.4.2.3 of TS 38.174. Meanwhile, need to add 5MHz channel bandwidth for IBB, since the Reference sensitivity level for 15kHz (5MHz CBW) was agreed to be specified.

	Out-of-band blocking (MT) (general and co-location)
	Same as that for NCR type 1-H MT for each antenna connector..
	1) For general out-of-band blocking
Reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.5.5 of TS 38.174.
2) For co-location requirement
Reuse Co-location minimum requirements for IAB-MT type 1-H specified in sub-clause 7.5.6 of TS 38.174.

	Receiver intermodulation (MT)
	Same as that for NCR type 1-H MT for each antenna connector.
	Reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.7.3 of TS 38.174.



[bookmark: _GoBack]Proposal 7: For RF requirements for NCR type 1-C and 1-H MT, adopt Table 2-9 as starting point.


2.2 RF requirements for NCR type 1-O MT and NCR type 2-O MT
Generally, the RF requirement for IAB-MT type 1-O can be reused for NCR type 1-O MT, and RF requirement for IAB-MT type 2-O can be reused for NCR type 2-O MT.
Our analysis and views for RF requirements for NCR type 1-O and 2-O MT are provided in Table 2-10.
Table 2-10: Summary of proposals for RF requirements for NCR type 1-O and 2-O MT
	Requirement
	NCR type 1-O MT
	NCR type 2-O MT

	OTA output power ( MT)(EIRP, MT Configured radiated output power, and TRP)
	1) EIRP
Reuse the radiated transmit power for IAB-MT type 1-O specified in sub-clause 9.2.2 of TS 38.174.
2) MT configured radiated output power
Reuse IAB-MT configured output power for IAB-MT type 1-O specified in sub-clause 9.2.4 of TS 38.174.
3)TRP
Reuse OTA IAB output power for IAB-MT type 1-O specified in sub-clause 9.3.2 of TS 38.174.
	1) EIRP
Reuse the radiated transmit power for IAB-MT type 2-O specified in sub-clause 9.2.3 of TS 38.174.
2) MT configured radiated output power
Reuse IAB-MT configured output power for IAB-MT type 2-O specified in sub-clause 9.2.4 of TS 38.174.
3) TRP
Reuse OTA IAB output power for IAB- type 2-O specified in sub-clause 9.3.3 of TS 38.174.

	OTA frequency stability (MT)
	Reuse IAB-MT OTA frequency error (± 0.1 PPM) for IAB-MT type 1-O specified in sub-clause 9.6.1.2.2 of TS 38.174.
	Reuse IAB-MT OTA frequency error (± 0.1 PPM) for IAB-MT type 2-O specified in sub-clause 9.6.1.2.3 of TS 38.174.

	OTA out of band gain(MT)
	N/A(agreed in RAN4#106)
	N/A(agreed in RAN4#106)

	OTA　Adjacent Channel Leakage Power Ratio(MT)
	Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 9.7.3.2 of TS 38.174.
	Reuse Minimum requirement for IAB-MT type 2-O specified in sub-clause 9.7.3.3 of TS 38.174.

	OTA　Operating band unwanted emissions(MT)
(Minimum requirements Category A, Minimum requirements Category B, Minimum requirements for additional requirements)
	1) For Category A and B OTA OBUE, Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 9.7.4.3 of TS 38.174.
2) For additional requirement, Reuse Additional requirements for IAB type 1-O specified in sub-clause 9.7.4.4 of TS 38.174.
	Reuse Minimum requirement for IAB-MT type 2-O specified in sub-clause 9.7.4.5 of TS 38.174.

	OTA Transmitter spurious emissions(MT)
(General transmitter spurious emissions requirements, Additional spurious emissions requirements, Co-location with base stations and repeater Nodes)
	Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 9.7.5.2 of TS 38.174.
	1) For General OTA transmitter spurious emissions, Reuse Minimum requirement for IAB-MT type 2-O specified in sub-clause 9.7.5.3.2 of TS 38.174.
2) For OTA Additional spurious emissions, Reuse Additional OTA transmitter spurious emissions requirements for IAB-MT type 2-O specified in sub-clause 9.7.5.3.3 of TS 38.174.
3) Co-location with base stations and repeater Nodes is not applicable for NCR type 2-O MT.

	OTA Receiver spurious emissions(MT)
	Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 10.7.3.1 of TS 38.174.
	Reuse Minimum requirement for IAB-MT type 2-O specified in sub-clause 10.7.3.2 of TS 38.174.

	OTA　Error Vector Magnitude(MT)

	Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 9.6.2.2.2 of TS 38.174.
	Reuse Minimum requirement for IAB-MT type 2-O specified in sub-clause 9.6.2.2.3 of TS 38.174.

	OTA input intermodulation (MT)
	N/A(agreed in RAN4#106)
	N/A(agreed in RAN4#106)

	Output intermodulation
	Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 9.8.2 of TS 38.174.
	N/A

	Adjacent Channel Rejection Ratio (ACRR)
	N/A(agreed in RAN4#106)
	N/A(agreed in RAN4#106)

	Transmit ON/OFF power(Transmitter OFF power, Transmitter transient period)
	1) Transmitter OFF power:
Reuse transmitter OFF power for IAB-MT type 1-O specified in sub-clause 9.5.2.4 of TS 38.174.
2) Transmitter transient period
Reuse transmitter transient period for IAB-MT type 1-O specified in sub-clause 9.5.3.4 of TS 38.174.
	1) Transmitter OFF power:
Reuse transmitter OFF power for IAB-MT type 2-O specified in sub-clause 9.5.2.5 of TS 38.174.
2) Transmitter transient period
Reuse transmitter transient period for IAB-MT type 2-O specified in sub-clause 9.5.3.5 of TS 38.174.

	OTA output power dynamics ( MT) (OTA total power dynamic range, Relative EIRP tolerance for LA, Aggregate EIRP tolerance for LA)
	1) Total power dynamic range
Reuse Total power dynamic range for IAB-MT type 1-O specified in sub-clause 9.4.2.1.2 of TS 38.174.
2) Relative EIRP tolerance for LA
Reuse Relative EIRP tolerance for local area IAB-MT type 1-O specified in sub-clause 9.4.3.1.1 of TS 38.174.
3) Aggregate EIRP tolerance for LA
Reuse Aggregate EIRP tolerance for local area IAB-MT type 1-O specified in sub-clause 9.4.3.1.2 of TS 38.174.
	1) Total power dynamic range
Reuse Total power dynamic range for IAB-MT type 2-O specified in sub-clause 9.4.2.1.3 of TS 38.174.
2) Relative EIRP tolerance for LA
Reuse Relative EIRP tolerance for local area IAB-MT type 2-O specified in sub-clause 9.4.3.2.1 of TS 38.174.
3) Aggregate EIRP tolerance for LA
Reuse Aggregate EIRP tolerance for local area IAB-MT type 2-O specified in sub-clause 9.4.3.2.2 of TS 38.174.

	Timing error between NCR-Fwd and NCR-MT of the same NCR-Node
	FFS
	FFS

	OTA sensitivity (MT)
	Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 10.2.2.1 of TS 38.174. 
	Reuse Minimum requirement for IAB-MT type 2-O specified in sub-clause 10.2.2.2 of TS 38.174 (no OTA sensitivity requirement for FR2).

	OTA reference sensitivity level(MT)
	Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 10.3.3.2 of TS 38.174. Meanwhile, need to add OTA reference sensitivity levels for 15kHz SCS. 
	Reuse Minimum requirement for IAB-MT type 2-O specified in sub-clause 10.3.3.3 of TS 38.174. 

	OTA adjacent Channel Selectivity (ACS)(MT)
	Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 10.5.1.5 of TS 38.174. Meanwhile, need to add 5MHz channel bandwidth for OTA ACS, since the OTA Reference sensitivity level for 15kHz (5MHz CBW) was agreed to be specified.
	Reuse Minimum requirement for IAB-MT type 2-O specified in sub-clause 10.5.1.4 of TS 38.174.

	OTA in-band blocking (MT)
	Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 10.5.2.5 of TS 38.174. Meanwhile, need to add 5MHz channel bandwidth for OTA IBB, since the OTA Reference sensitivity level for 15kHz (5MHz CBW) was agreed to be specified.
	Reuse Minimum requirement for IAB-MT type 2-O specified in sub-clause 10.5.2.4 of TS 38.174.

	OTA out-of-band blocking (MT) (general and co-location)
	1) For general out-of-band blocking
Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 10.6.2 of TS 38.174.
2) For co-location requirement
Reuse Co-location minimum requirements for IAB-MT type 1-O specified in sub-clause 10.6.4 of TS 38.174.
	1) For general out-of-band blocking
Reuse Minimum requirement for IAB-MT type 2-O specified in sub-clause 10.6.3 of TS 38.174.
2) For co-location requirement
Not applicable for FR2.

	OTA receiver intermodulation (MT)
	Reuse Minimum requirement for IAB-MT type 1-O specified in sub-clause 10.8.4 of TS 38.174.
	N/A



Proposal 8: For RF requirements for NCR type 1-O and 2-O MT, adopt Table 2-10 as starting point.

3. Conclusion
This contribution provides our consideration on RF requirements for NCR-MT. The following proposals are concluded as follows:
Proposal 1: Define NCR-MT RF requirements based on carrier/NCR-MT channel bandwidth instead of passband/nominal channel bandwidth.
Proposal 2: 5dB NF for WA NCR FR1 MT, and 13 dB NF for LA NCR FR1 MT.
Proposal 3: Adopt Table 2-1 for FRC parameters for FR1 reference sensitivity level for NCR-MT.
Table 2-1: FRC parameters for FR1 reference sensitivity level for NCR-MT.
	Reference channel
	G-FR1-A1-21
	G-FR1-A1-22
	G-FR1-A1-23
	G-FR1-A1-24
	G-FR1-A1-25
	G-FR1-A1-26

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	25
	11
	11
	106
	51
	24

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	

NOTE 1:   DL-DMRS-config-type = 1 with DL-DMRS-max-len = 1, DL-DMRS-add-pos = pos2 with = 2, = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:   MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity 



Proposal 4: Adopt Table 2-2 and Table 2-3 for WA and LA NCR type 1-C and 1-H MT reference sensitivity levels.

Table 2-2: Wide Area NCR type 1-C and 1-H MT reference sensitivity levels
	NCR-MT channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	Reference sensitivity power level, PREFSENS
(dBm)

	5, 10, 15 
	15
	G-FR1-A1-21 (Note 1)
	-101.5

	10, 15
	30
	G-FR1-A1-22 (Note 1)
	-102.0

	10, 15
	60
	G-FR1-A1-23 (Note 1)
	-99.0

	20, 25, 30, 35, 40, 45, 50 
	15
	G-FR1-A1-24 (Note 1)
	-95.2

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	30
	G-FR1-A1-25 (Note 1)
	-95.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	60
	G-FR1-A1-26 (Note 1)
	-95.6

	NOTE 1:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full NCR-MT channel bandwidth.



Table 2-3: Local Area NCR type 1-C and 1-H MT reference sensitivity levels
	NCR-MT channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	Reference sensitivity power level, PREFSENS
(dBm)

	5, 10, 15 
	15
	G-FR1-A1-21 (Note 1)
	-93.5

	10, 15 
	30
	G-FR1-A1-22 (Note 1)
	 -94.0

	10, 15
	60
	G-FR1-A1-23 (Note 1)
	 -91.0

	20, 25, 30, 35, 40, 45, 50 
	15
	G-FR1-A1-24 (Note 1)
	-87.2

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-25 (Note 1)
	 -87.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-26 (Note 1)
	 -87.6

	NOTE 1:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full NCR-MT channel bandwidth.



Proposal 5: For ACS for NCR type 1-C, 1-H MT, reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.4.1.3 of TS 38.174. Add 5MHz channel bandwidth for ACS as shown in Table 2-4 and Table 2-5.
Proposal 6: For IBB for NCR type 1-C, 1-H MT, reuse Minimum requirement for IAB-MT type 1-H specified in sub-clause 7.4.2.3 of TS 38.174. Add 5MHz channel bandwidth for IBB as shown in Table 2-6, Table 2-7, and Table 2-8.
Proposal 7: For RF requirements for NCR type 1-C and 1-H MT, adopt Table 2-9 as starting point.
Proposal 8: For RF requirements for NCR type 1-O and 2-O MT, adopt Table 2-10 as starting point.
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