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Introduction

In the last RAN4#93 meeting, WF on NR-U BS RF FRC requirement [1] was approved for further simulation alignment. Therefore in this contribution, we want to share some further inputs on these RX requirements.  

Discussion 
First of all, NF for NR-U could reuse 10dB for MR ,13dB for LA to derive the corresponding RX RF requirement.
2.1. ICS requirement 
Similar as E-UTRA and LAA REFSENS requirement derivation, the following formula could be reused for NR-U ICS requirement derivation, 
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Where IM is assumed as 2dB and ICS is assumed as 25dBc.

Based on the above formula and simulation results for NR-U RX FRC in the companion contribution [2], the corresponding ICS requirements are derived as following Table 1/2. In the following table , interfering signal for NR-U is changed to CP-OFDM as DFT-s-OFDM signal cannot been interleaved for wanted signal and interfering signal. 
Table 1: Medium Range BS in-channel selectivity
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	10

	15
	G-FR1-A1-10
	-97.3
	-76.4
	CP-OFDM NR signal, 15 kHz SCS,
10 RBs

	
	30
	G-FR1-A1-11
	-94.3
	-73.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-23
	-93.5
	-73.4
	CP-OFDM NR signal, 60 kHz SCS,
5 RBs

	20
	15
	G-FR1-A1-13
	-97.3
	-76.4
	CP-OFDM NR signal, 15 kHz SCS,
10 RBs

	
	30
	G-FR1-A1-14
	-94.3
	-73.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-15
	-91.3
	-70.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	40
	15
	G-FR1-A1-16
	-94.6
	-73.4
	CP-OFDM NR signal, 15 kHz SCS,
20 RBs

	
	30
	G-FR1-A1-17
	-94.3
	-73.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-18
	-91.3
	-70.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	60
	30
	G-FR1-A1-19
	-91.6
	-70.4
	CP-OFDM NR signal, 30 kHz SCS,
20 RBs

	
	60
	G-FR1-A1-20
	-91.3
	-70.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	80
	30
	G-FR1-A1-21
	-91.6
	-70.4
	CP-OFDM NR signal, 30 kHz SCS,
20 RBs

	
	60
	G-FR1-A1-22
	-91.3
	-70.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	NOTE 1:
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
NOTE 2:
For 10MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={1}. 
NOTE 3:
For 10MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N,N+2,..., N+18 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N,N+2,..., N+18 where N={2}. 

NOTE 4:
For 10MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N, N+2,...,N+10 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N+1, N+3,...,N+9 where N={0}.
NOTE 5:
For 20MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={3}. 

NOTE 6:
For 20MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={0}.
NOTE 7:
For 20MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={0}.
NOTE 7:
For 40MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={7} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={8}.
NOTE 8:
For 40MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,N+90 where N={3}.
NOTE 9:
For 40MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={0}.
NOTE 10:
For 60MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16,...,N+152 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16,...,N+152 where N={1}.

NOTE 11:
For 60MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={6} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={0}.

NOTE 11:
For 80MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={3} .

NOTE 12:
For 80MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={3}.



Table 2: Local area BS in-channel selectivity
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	10

	15
	G-FR1-A1-10
	-94.3
	-73.4
	CP-OFDM NR signal, 15 kHz SCS,
10 RBs

	
	30
	G-FR1-A1-11
	-91.3
	-70.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-23
	-90.5
	-70.4
	CP-OFDM NR signal, 60 kHz SCS,
5 RBs

	20
	15
	G-FR1-A1-13
	-94.3
	-73.4
	CP-OFDM NR signal, 15 kHz SCS,
10 RBs

	
	30
	G-FR1-A1-14
	-91.3
	-70.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-15
	-88.3
	-67.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	40
	15
	G-FR1-A1-16
	-91.6
	-70.4
	CP-OFDM NR signal, 15 kHz SCS,
20 RBs

	
	30
	G-FR1-A1-17
	-91.3
	-70.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-18
	-88.3
	-67.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	60
	30
	G-FR1-A1-19
	-88.6
	-67.4
	CP-OFDM NR signal, 30 kHz SCS,
20 RBs

	
	60
	G-FR1-A1-20
	-88.3
	-67.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	80
	30
	G-FR1-A1-21
	-88.6
	-67.4
	CP-OFDM NR signal, 30 kHz SCS,
20 RBs

	
	60
	G-FR1-A1-22
	-88.3
	-67.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	NOTE 1:
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
NOTE 2:
For 10MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={1}. 
NOTE 3:
For 10MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N,N+2,..., N+18 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N,N+2,..., N+18 where N={2}. 
NOTE 4:
For 10MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N, N+2,...,N+10 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N+1, N+3,...,N+9 where N={0}.
NOTE 5:
For 20MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={3}. 
NOTE 6:
For 20MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={0}.
NOTE 7:
For 20MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={0}.
NOTE 7:
For 40MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={7} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={8}.
NOTE 8:
For 40MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,N+90 where N={3}.
NOTE 9:
For 40MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={0}.
NOTE 10:
For 60MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16,...,N+152 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16,...,N+152 where N={1}.
NOTE 11:
For 60MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={6} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={0}.

NOTE 11:
For 80MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={3} .

NOTE 12:
For 80MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={3}.



2.2. ICS wanted signal and interfering signal PRB mapping 
For ICS requirement, one more important issue is how to map the interfering signal and wanted signal to generate the worst case where image interference of interference signal is fall into wanted signal to test the receiver image interference mitigation capbility. Based on the above principle, the detailed design is demonstrated in the following tables. 
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Figure 1. illustration of ICS interfering signal and wanted signal.
In addition, Interfereing signal is placed on the DC carrier as this configuration will have more image interference generated via high interference signal which seems to be worse cas than wanted signal is placed on the DC carrier. 

2.2.1 10MHz 
	
	10MHz, SCS 15KHz

	
	PRB number 
	52

	
	DC PRB index
	26

	PRB index
	wanted signal
	Interfering signal

	1
	0
	1

	2
	5
	6

	3
	10
	11

	4
	15
	16

	5
	20
	21

	6
	25
	26

	7
	30
	31

	8
	35
	36

	9
	40
	41

	10
	45
	46


	
	10MHz, SCS 30KHz

	
	PRB number 
	24

	
	DC carrier
	12

	PRB index
	wanted signal
	Interfering signal

	1
	1
	2

	2
	3
	4

	3
	5
	6

	4
	7
	8

	5
	9
	10

	6
	11
	12

	7
	13
	14

	8
	15
	16

	9
	17
	18

	10
	19
	20


	
	10MHz, SCS 60KHz

	
	PRB number 
	11

	
	DC carrier
	5

	PRB index
	wanted signal
	Interfering signal

	1
	0
	1

	2
	2
	3

	3
	4
	5

	4
	6
	7

	5
	8
	9

	6
	10
	


2.2.2 20MHz 

	
	20MHz, SCS 15KHz

	
	PRB number 
	106

	
	DC carrier
	53

	PRB index
	wanted signal
	Interfering signal

	1
	2
	3

	2
	12
	13

	3
	22
	23

	4
	32
	33

	5
	42
	43

	6
	52
	53

	7
	62
	63

	8
	72
	73

	9
	82
	83

	10
	92
	93


	
	20MHz, SCS 30KHz

	
	PRB number 
	51

	
	DC carrier
	25

	PRB index
	wanted signal
	Interfering signal

	1
	1
	0

	2
	6
	5

	3
	11
	10

	4
	16
	15

	5
	21
	20

	6
	26
	25

	7
	31
	30

	8
	36
	35

	9
	41
	40

	10
	46
	45


	
	20MHz, SCS 60KHz

	
	PRB number 
	25

	
	DC carrier
	12

	PRB index
	wanted signal
	Interfering signal

	1
	1
	0

	2
	3
	2

	3
	5
	4

	4
	7
	6

	5
	9
	8

	6
	11
	10

	7
	13
	12

	8
	15
	14

	9
	17
	16

	10
	19
	18


2.2.3 40MHz 
	
	40MHz, SCS 15KHz

	
	PRB number 
	216

	
	DC carrier
	108

	PRB index
	wanted signal
	Interfering signal

	1
	7
	8

	2
	17
	18

	3
	27
	28

	4
	37
	38

	5
	47
	48

	6
	57
	58

	7
	67
	68

	8
	77
	78

	9
	87
	88

	10
	97
	98

	11
	107
	108

	12
	117
	118

	13
	127
	128

	14
	137
	138

	15
	147
	148

	16
	157
	158

	17
	167
	168

	18
	177
	178

	19
	187
	188

	20
	197
	198


	
	


	
	40MHz, SCS 30KHz

	
	PRB number 
	106

	
	DC carrier
	53

	PRB index
	wanted signal
	Interfering signal

	1
	2
	3

	2
	12
	13

	3
	22
	23

	4
	32
	33

	5
	42
	43

	6
	52
	53

	7
	62
	63

	8
	72
	73

	9
	82
	83

	10
	92
	93


	
	40MHz, SCS 60KHz

	
	PRB number 
	51

	
	DC carrier
	25

	PRB index
	wanted signal
	Interfering signal

	1
	1
	0

	2
	6
	5

	3
	11
	10

	4
	16
	15

	5
	21
	20

	6
	26
	25

	7
	31
	30

	8
	36
	35

	9
	41
	40

	10
	46
	45


2.2.4 60MHz 
	
	60MHz, SCS 30KHz

	
	PRB number 
	162

	
	DC carrier
	81

	PRB index
	wanted signal
	Interfering signal

	1
	0
	1

	2
	8
	9

	3
	16
	17

	4
	24
	25

	5
	32
	33

	6
	40
	41

	7
	48
	49

	8
	56
	57

	9
	64
	65

	10
	72
	73

	11
	80
	81

	12
	88
	89

	13
	96
	97

	14
	104
	105

	15
	112
	113

	16
	120
	121

	17
	128
	129

	18
	136
	137

	19
	144
	145

	20
	152
	153


	
	60MHz, SCS 60KHz

	
	PRB number 
	79

	
	DC carrier
	39

	PRB index
	wanted signal
	Interfering signal

	1
	6
	0

	2
	14
	8

	3
	22
	16

	4
	30
	24

	5
	38
	32

	6
	46
	40

	7
	54
	48

	8
	62
	56

	9
	70
	64

	10
	78
	72


2.2.5 80MHz 
	
	80MHz, SCS 30KHz

	
	PRB number 
	217

	
	DC carrier
	113

	PRB index
	wanted signal
	Interfering signal

	1
	2
	3

	2
	12
	13

	3
	22
	23

	4
	32
	33

	5
	42
	43

	6
	52
	53

	7
	62
	63

	8
	72
	73

	9
	82
	83

	10
	92
	93

	11
	102
	103

	12
	112
	113

	13
	122
	123

	14
	132
	133

	15
	142
	143

	16
	152
	153

	17
	162
	163

	18
	172
	173

	19
	182
	183

	20
	192
	193


	
	80MHz, SCS 60KHz

	
	PRB number 
	107

	
	DC carrier
	53

	PRB index
	wanted signal
	Interfering signal

	1
	2
	3

	2
	12
	13

	3
	22
	23

	4
	32
	33

	5
	42
	43

	6
	52
	53

	7
	62
	63

	8
	72
	73

	9
	82
	83

	10
	92
	93


Conclusions
In this contribution, we shared some further inputs on NR-U BS RX RF requirements and proposals are made as following: 
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