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1. Introduction
In the RAN4 NR AH#3 meeting, there are some initial discussion on the ICS requirement for FR2 NR BS, one WF [3] was approved to further study how to specify this requirement. Therefore in this contribution, we want to share some further considerations on this aspect. , 
2. Discussion  
For ICS requirement for FR2 NR BS, according to simulation results of IoT levels obtained in the contribution [4], the observed IoT level is around [0-5]dB which is much less than 16dB assumed for legacy LTE BS. Even considering the legacy C/I 9dB assumed for interfering signal, then maximum in-channel selectivity is 14dB which is still much less than 25dB assumed for legacy LTE BS. During the last NR AH meeting, some concerns were raised whether legacy C/I condition 9dB used for LTE ICS requirement could be reused for FR2 NR ICS requirement. For NR, although physical layer design in RAN1 is still not finalized, however according to the WF on UE Tx EVM requirement in mmWave as shown in the following, at least 16QAM modulation scheme should be supported in the FR2 UL, if 16QAM and 3/4 coding rate is configured for FR2 NR UL , based on the demodulation performance in the legacy LTE PUSCH channel in Figure2/3, the expected C/I is close to 9dB, therefore we think that C/I 9dB could still be reused for FR2 NR ICS requirement.

Proposal 1: propose to reuse C/I 9dB for FR2 ICS requirement;
	· To accelerate RAN4 work, companies are encouraged to provide needed BS RX SNR at mmW especially for modulations: 
· Pi/2-BPSK
· QPSK
· 16 QAM


In addition, according to the observed IoT level [0~5]dB, the maximum in-channel selectivity is around 14dBc. Meanwhile this ICS requirement cannot be tested by other demodulation requirement because most important feature of this ICS requirement is to create the essential power imbalance around DC to check the impact of image interference on the weak wanted signal, therefore we propose to specify 14dB ICS requirement for FR2 NR BS. 
Proposal 2: 14dB ICS requirement could be reused for FR2 NR BS;
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Figure 1. illustration of image interference in FR1 NR BS
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Figure 2. minimum requirement for LTE PUSCH channel

[image: image3.png]‘Table A4-1 FRC parameters for performance requirements (16QAM 3/4)..

FReTereoe chanmeT, [ AST A [ AR A RS AR AT A

e . - I o
i R T S S I 2 2

susftame.

i |

FComerae T T T T B T T T -

Erasrs T O 0 T 0 0 A

R oo e o 0 £ ST < T

FoageBoarcRC sEe iy 101002 %% T

ENmberorcooe boos- T 11— 1 - - E r— -

o ook siee g [ 1308|1212 7ot [~Ga0 T | 18T e[ T

20t el termnadon

o

e T e T T B e e oo

rame.

0 O L O O 20 T T L2 T





Figure 3. FRC parameters for LTE PUSCH channel

Based on above considerations and similar considerations of FR1 NR ICS requirement in the companion contribution[xx], we propose to use the following Table1 and Table2 to define the in-channel selectivity for FR2 NR at 30GHz. For FR2 NR at 45GHz, fixed offset from noise figure could be added for both wanted signal and interfering signal power level, other parameter could be reused from FR2 NR at 30GHz. 
Table1. NR BS in-channel selectivity for 30GHz
	NR
channel bandwidth [MHz]
	NR subcarrier bandwidth

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

	50
	60
	33
	33
	50 MHz NR signal, 60 kHz SCS,  33RBs

	
	120
	16
	16
	50 MHz NR signal, 120 kHz SCS, 16 RBs

	100
	60
	66
	66
	100 MHz NR signal, 60 kHz SCS,  66RBs

	
	120
	32
	32
	100 MHz NR signal, 120 kHz SCS, 32RBs

	200
	60
	66
	66
	200 MHz NR signal, 60 kHz SCS,  66RBs

	
	120
	32
	32
	200 MHz NR signal, 120 kHz SCS, 32RBs

	400
	120
	32
	32
	400 MHz NR signal, 120 kHz SCS, 32RBs

	


Table2. NR BS in-channel selectivity for 30GHz
	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

	50
	60
	G-FRC A1-11
	TBD
	-76.2415
	50 MHz NR signal, 60kHz SCS,  33RBs

	
	120
	G-FRC A1-12
	TBD
	-76.3752
	50 MHz NR signal, 120 kHz SCS, 16 RBs

	100
	60
	G-FRC A1-9
	TBD
	-73.2312
	100 MHz NR signal, 60 kHz SCS,  66RBs

	
	120
	G-FRC A1-10
	TBD
	-73.3649
	100 MHz NR signal, 120 kHz SCS, 32RBs

	200
	60
	G-FRC A1-9
	TBD
	-73.2312
	200 MHz NR signal, 60 kHz SCS,  66RBs

	
	120
	G-FRC A1-10
	TBD
	-73.3649
	200 MHz NR signal, 120 kHz SCS, 32RBs

	400
	120
	G-FRC A1-10
	TBD
	-73.3649
	400 MHz NR signal, 120 kHz SCS, 32RBs

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


	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
	
	

	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 FR2 NR BS and the proposals are made as following:
Proposal 1: propose to reuse C/I 9dB for FR2 ICS requirement;

Proposal 2: 14dB ICS requirement could be reused for FR2 NR BS;

Proposal3:
propose to use the following Table1 and Table2 to define the in-channel selectivity for FR2 NR at 30GHz. For FR2 NR at 45GHz, fixed offset from noise figure could be added for both wanted signal and interfering signal power level, other parameter could be reused from FR2 NR at 30GHz.
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