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1. Introduction
In the RAN4 NR AH#3 meeting, there are some contributions investigating how to specify the FRC parameters for FR1 NR BS, however no much progress was made during the meeting. Therefore in this contribution, we want to share some further considerations on this aspect.
2. Discussion 
In the RAN4#84 meeting, RAN4 has agreed the SU for FR1 as shown in the Figure1. For in-channel selectivity requirement, the sum of RB numbers from wanted signal and interfering signal should be less than SU for each channel bandwidth. In addition, for legacy LTE ICS requirement, wanted signal power level is equal to REFSENS+3dB if LTE channel bandwidth is larger than 5MHz.We think similar approach could be adopted for NR ICS requirement which implicitly means FRC parameter of NR REFSENS should be reused for wanted signal of NR ICS requirement. Meanwhile NR is more versatile than E-UTRA which support more numerologies, e.g. 15KHz, 30KHz, 60KHz in FR1, as RAN4 didn’t define the applicability of numerology for each channel bandwidth which is more dependent on the request from the operators, therefore we think it’s beneficial to keep the all numerologies for this requirement. The BS vendor could declare which options (channel bandwidth and SCS) is supported and pick up the corresponding requirement from the following Table 3 to conduct the test.
Table1. Summary of SU for FR1
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Based on above considerations and FRC parameter of NR REFSENS in the companion contribution, we propose to use the following Table 2 and Table 3 to define the in-channel selectivity for FR1 NR Wide Area BS. For other type of FR1 NR BS, fixed offset from noise figure could be added for both wanted signal and interfering signal power level, other parameter could be reused from FR1 NR WA NR BS. 
Table2. Wide Area BS in-channel selectivity for FR1 NR
	NR
channel bandwidth [MHz]
	NR subcarrier bandwidth

[KHz]
	RBs wanted signal
	RBs interfering signal
	Type of interfering signal

	5MHz
	15
	15
	10
	5 MHz NR signal, 15 kHz SCS,  10 RBs

	
	30
	6
	5
	5 MHz NR signal, 30 kHz SCS,  5 RBs

	10MHz

	15
	25
	25
	10 MHz NR signal, 15 kHz SCS,  25RBs

	
	30
	10
	10
	10MHz NR signal, 30 kHz SCS,  10RBs

	
	60
	6
	5
	10 MHz NR signal, 60 kHz SCS,  5RBs

	15MHz

	15
	25
	25
	15 MHz NR signal, 15 kHz SCS,  25RBs

	
	30
	10
	10
	15 MHz NR signal, 30 kHz SCS,  10RBs

	
	60
	6
	5
	15 MHz NR signal, 60 kHz SCS,  5RBs

	20MHz

	15
	25
	25
	20 MHz NR signal, 15 kHz SCS,  25RBs

	
	30
	10
	10
	20 MHz NR signal, 30 kHz SCS,  10RBs

	
	60
	6
	5
	20 MHz NR signal, 60 kHz SCS,  5RBs

	25MHz

	15
	25
	25
	25 MHz NR signal, 15 kHz SCS,  25RBs

	
	30
	10
	10
	25 MHz NR signal, 30 kHz SCS,  10RBs

	
	60
	6
	5
	25 MHz NR signal, 60 kHz SCS,  5RBs

	40MHz

	15
	106
	106
	40 MHz NR signal, 15 kHz SCS,  106RBs

	
	30
	51
	51
	40 MHz NR signal, 30 kHz SCS,  51RBs

	
	60
	24
	24
	40 MHz NR signal, 60 kHz SCS,  24RBs

	50MHz

	15
	106
	106
	40 MHz NR signal, 15 kHz SCS,  106RBs

	
	30
	51
	51
	40 MHz NR signal, 30 kHz SCS,  51RBs

	
	60
	24
	24
	40 MHz NR signal, 60 kHz SCS,  24RBs

	60MHz
	30
	51
	51
	60 MHz NR signal, 30 kHz SCS,  51RBs

	
	60
	24
	24
	60 MHz NR signal, 60 kHz SCS,  24RBs

	80MHz
	30
	51
	51
	80 MHz NR signal, 30 kHz SCS,  51RBs

	
	60
	24
	24
	80 MHz NR signal, 60 kHz SCS,  24RBs

	100MHz
	30
	51
	51
	100 MHz NR signal, 30 kHz SCS,  51RBs

	
	60
	24
	24
	100 MHz NR signal, 60 kHz SCS,  24RBs


Table3. Wide Area BS in-channel selectivity for FR1 NR
	NR
channel bandwidth [MHz]
	NR subcarrier bandwidth

[KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	5MHz
	15
	G-FRC A1-7
	TBD
	-81.4473
	5 MHz NR signal, 15 kHz SCS,  10 RBs

	
	30
	G-FRC A1-8
	TBD
	-80.6555
	5 MHz NR signal, 30 kHz SCS,  5 RBs

	10MHz

	15
	G-FRC A1-1
	TBD/5MHz
	-77.4679
	10 MHz NR signal, 15 kHz SCS,  25RBs

	
	30
	G-FRC A1-2
	TBD/5MHz
	-78.4370
	10MHz NR signal, 30 kHz SCS,  10RBs

	
	60
	G-FRC A1-3
	TBD/5MHz
	-78.4370
	10 MHz NR signal, 60 kHz SCS,  5RBs

	15MHz

	15
	G-FRC A1-1
	TBD/5MHz
	-77.4679
	15 MHz NR signal, 15 kHz SCS,  25RBs

	
	30
	G-FRC A1-2
	TBD/5MHz
	-77.4679
	15 MHz NR signal, 30 kHz SCS,  10RBs

	
	60
	G-FRC A1-3
	TBD/5MHz
	-78.4370
	15 MHz NR signal, 60 kHz SCS,  5RBs

	20MHz

	15
	G-FRC A1-1
	TBD/5MHz
	-77.4679
	20 MHz NR signal, 15 kHz SCS,  25RBs

	
	30
	G-FRC A1-2
	TBD/5MHz
	-77.4679
	20 MHz NR signal, 30 kHz SCS,  10RBs

	
	60
	G-FRC A1-3
	TBD/5MHz
	-78.4370
	20 MHz NR signal, 60 kHz SCS,  5RBs

	25MHz

	15
	G-FRC A1-1
	TBD/5,20MHz
	-77.4679
	25 MHz NR signal, 15 kHz SCS,  25RBs

	
	30
	G-FRC A1-2
	TBD/5,20MHz
	-77.4679
	25 MHz NR signal, 30 kHz SCS,  10RBs

	
	60
	G-FRC A1-3
	TBD/5,20MHz
	-78.4370
	25 MHz NR signal, 60 kHz SCS,  5RBs

	40MHz

	15
	G-FRC A1-4
	TBD/20MHz
	-71.1942
	40 MHz NR signal, 15 kHz SCS,  106RBs

	
	30
	G-FRC A1-5
	TBD/20MHz
	-71.3613
	40 MHz NR signal, 30 kHz SCS,  51RBs

	
	60
	G-FRC A1-6
	TBD/20MHz
	-71.6246
	40 MHz NR signal, 60 kHz SCS,  24RBs

	50MHz

	15
	G-FRC A1-4
	TBD/20MHz
	-71.1942
	40 MHz NR signal, 15 kHz SCS,  106RBs

	
	30
	G-FRC A1-5
	TBD/20MHz
	-71.3613
	40 MHz NR signal, 30 kHz SCS,  51RBs

	
	60
	G-FRC A1-6
	TBD/20MHz
	-71.6246
	40 MHz NR signal, 60 kHz SCS,  24RBs

	60MHz
	30
	G-FRC A1-5
	TBD/20MHz
	-71.3613
	60 MHz NR signal, 30 kHz SCS,  51RBs

	
	60
	G-FRC A1-6
	TBD/20MHz
	-71.6246
	60 MHz NR signal, 60 kHz SCS,  24RBs

	80MHz
	30
	G-FRC A1-5
	TBD/20MHz
	-71.3613
	80 MHz NR signal, 30 kHz SCS,  51RBs

	
	60
	G-FRC A1-6
	TBD/20MHz
	-71.6246
	80 MHz NR signal, 60 kHz SCS,  24RBs

	100MHz
	30
	G-FRC A1-5
	TBD/20MHz
	-71.3613
	100 MHz NR signal, 30 kHz SCS,  51RBs

	
	60
	G-FRC A1-6
	TBD/20MHz
	-71.6246
	100 MHz NR signal, 60 kHz SCS,  24RBs

	Note*: Wanted and interfering signal are placed adjacently around Fc


Table A.1-1 G-FRC parameters for in-channel 

	Reference channel
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5
	A1-6
	A1-7
	A1-8

	Sub-carrier spacing (kHz)
	15
	30
	60
	15
	30
	60
	15
	30

	Allocated resource blocks
	25
	10/11
	6/7
	106
	51
	24
	15
	6

	Bandwidth configuration (MHz)
	5
	5
	5
	20
	20
	20
	2.7
	2.16

	CP-OFDM Symbols per slot
	
	
	
	
	
	
	
	

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	
	
	
	
	
	
	
	

	Transport block CRC (bits)
	
	
	
	
	
	
	
	

	Code block CRC size (bits)
	
	
	
	
	
	
	
	

	Number of code blocks - C
	
	
	
	
	
	
	
	

	Coded block size including 12bits trellis termination (bits)
	
	
	
	
	
	
	
	

	Total number of bits per slot 
	
	
	
	
	
	
	
	

	Total symbols per slot
	
	
	
	
	
	
	
	


	Reference channel
	A1-9
	A1-10
	A1-11
	A1-12

	Sub-carrier spacing (kHz)
	60
	120
	60
	120

	Allocated resource blocks
	66
	32
	33
	16

	Bandwidth configuration (MHz)
	50
	50
	25
	25

	CP-OFDM Symbols per slot
	
	
	
	

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	
	
	
	

	Transport block CRC (bits)
	
	
	
	

	Code block CRC size (bits)
	
	
	
	

	Number of code blocks - C
	
	
	
	

	Coded block size including 12bits trellis termination (bits)
	
	
	
	

	Total number of bits per slot 
	
	
	
	

	Total symbols per slot
	
	
	
	


3. Conclusions
In this proposal, we shared some considerations on ICS requirement of FR1 NR BS and the proposals are made as following:
Proposal1: propose to use the following Table 2 and Table 3 to define the in-channel selectivity for FR1 NR Wide Area BS. For other type of FR1 NR BS, fixed offset from noise figure could be added for both wanted signal and interfering signal power level, other parameter could be reused from FR1 NR WA NR BS. 
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Figure1. the illustration of image interference and carrier leakage
