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1. Introduction
In the RAN4#85 meeting, there are some discussion on the initial simulation results and some further updates on the DMRS pattern and PTRS pattern via e-mail discussion after Reno meeting. In this contribution, we want to share some updated simulation results for ICS requirement which is similar as FR1 REFSENS requirement.
2. Discussion 
In this contribution, based on the agreed the FRC assumption in Table1 and DMRS pattern during the e-mail discussion, some updated simulation results are shown in the Annex, the simulation results are summarized in the Table2. According to SNR values, RB allocation and all other conditions, we could derive the ICS requirement as listed in Table4/5/6 for WA,LA,MR NR BS respectively. 
Table1. FRC table for REFSENS and ICS requirement
	
	CBW (MHz)
	RB number 
	SCS (KHz)
	TBS (Bits)

	G-FR1-A1-1
	5
	25
	15
	2408

	G-FR1-A1-2
	5
	11
	30
	1064

	G-FR1-A1-3
	10
	11
	60
	1064

	G-FR1-A1-4
	20
	106
	15
	10248

	G-FR1-A1-5
	20
	51
	30
	4864

	G-FR1-A1-6
	20
	24
	60
	2408

	G-FR1-A1-7
	??
	15
	15
	1480

	G-FR1-A1-8
	??
	6
	30
	576

	G-FR1-A1-9
	??
	6
	60
	576


Table2. Summarized simulation results for FR1 ICS requirement
	
	CBW (MHz)
	SCS (KHz)
	SNR[dB]@95% Throughput 

	G-FR1-A1-1
	5
	15
	-0.66　

	G-FR1-A1-2
	5
	30
	-0.44

	G-FR1-A1-3
	10
	60
	-0.44　

	G-FR1-A1-4
	20
	15
	-0.48　

	G-FR1-A1-5
	20
	30
	-0.61　

	G-FR1-A1-6
	20
	60
	-0.66　

	G-FR1-A1-7
	??
	15
	-0.43

	G-FR1-A1-8
	??
	30
	-0.20

	G-FR1-A1-9
	??
	60
	-0.20


As it has been agreed ICS requirement is 25dBc for FR1 NR BS ]reused from legacy LTE ICS requirement, therefore interfering signal power level for ICS requirement for BS type 1-C and 1-H could be calculated as following: 
Interfering signal power level=-174dBm/Hz+10*log10(BW)+NF+ICS;

Where: 

· BW is channel bandwidth of interfering signal, e.g. 10PRB for 5MHz SCS:15KHz;

· NF is agreed as 5dB for WA, 10db for MR, 13dB for LA BS;

· ICS is agreed as 25dBc for all BS type; 
Wanted signal power level for ICS requirement for BS type 1-C and 1-H could be calculated as following: 
Wanted signal power level=-174dBm/Hz+10*log10(BW)+NF+SNR+IM+3; 

Where: 

· BW is channel bandwidth of wanted signal;
· NF is agreed as 5dB for WA, 10db for MR, 13dB for LA BS;
· SNR is dependent on the link level simulation results.

· IM is implementation margin which is assumed as 2dB;
The simulation results from companies are encouraged to be summarized in the following table.  
Table3. Summarized simulation results for FR1 ICS requirement
	
	Ericsson
	Nokia
	Huawei
	CATT
	ZTE
	Average 

	G-FR1-A1-1
	
	
	
	
	-0.66　
	

	G-FR1-A1-2
	
	
	
	
	-0.44
	

	G-FR1-A1-3
	
	
	
	
	-0.44　
	

	G-FR1-A1-4
	
	
	
	
	-0.48　
	

	G-FR1-A1-5
	
	
	
	
	-0.61　
	

	G-FR1-A1-6
	
	
	
	
	-0.66　
	

	G-FR1-A1-7
	
	
	
	
	-0.43
	

	G-FR1-A1-8
	
	
	
	
	-0.20
	

	G-FR1-A1-9
	
	
	
	
	-0.20
	


Table4. Wide Area BS in-channel selectivity for BS type 1-C/1-H
	NR channel bandwidth [MHz]
	subcarrier spacing[KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	TBD
	-81.4
	NR signal, SCS 15KHz, 

10 PRB

	10,15,20,25
	15
	G-FR1-A1-1
	TBD
	-77.4
	NR signal, SCS 15KHz, 

25 PRB

	40,50
	15
	G-FR1-A1-4
	TBD
	-71.1
	NR signal, SCS 15KHz, 106 PRB

	5
	30
	G-FR1-A1-8
	TBD
	-81.4
	NR signal, SCS 30KHz, 

5 PRB

	10,15,20,25
	30
	G-FR1-A1-2
	TBD
	-78.0
	NR signal, SCS 30KHz, 

11 PRB

	40,50,60,80,100
	30
	G-FR1-A1-5
	TBD
	-71.3
	NR signal, SCS 30KHz, 

51 PRB

	10,15,20,25
	60
	G-FR1-A1-9
	TBD
	-78.4
	NR signal, SCS 60KHz, 

5 PRB

	40,50,60,80,100
	60
	G-FR1-A1-6
	TBD
	-71.6
	NR signal, SCS 60KHz, 

24 PRB

	Note: 
Wanted and interfering signal are placed adjacently around Fc


Table5. Local Area BS in-channel selectivity for BS type 1-C/1-H
	NR channel bandwidth [MHz]
	subcarrier spacing[KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	TBD
	-73.4
	NR signal, SCS 15KHz, 

10 PRB

	10,15,20,25
	15
	G-FR1-A1-1
	TBD
	-69.4
	NR signal, SCS 15KHz, 

25 PRB

	40,50
	15
	G-FR1-A1-4
	TBD
	-63.1
	NR signal, SCS 15KHz, 106 PRB

	5
	30
	G-FR1-A1-8
	TBD
	-73.4
	NR signal, SCS 30KHz, 

5 PRB

	10,15,20,25
	30
	G-FR1-A1-2
	TBD
	-70.0
	NR signal, SCS 30KHz, 

11 PRB

	40,50,60,80,100
	30
	G-FR1-A1-5
	TBD
	-63.3
	NR signal, SCS 30KHz, 

51 PRB

	10,15,20,25
	60
	G-FR1-A1-9
	TBD
	-70.4
	NR signal, SCS 60KHz, 

5 PRB

	40,50,60,80,100
	60
	G-FR1-A1-6
	TBD
	-63.6
	NR signal, SCS 60KHz, 

24 PRB

	Note: 
Wanted and interfering signal are placed adjacently around Fc


Table6. Medium Range BS in-channel selectivity for BS type 1-C/1-H
	NR channel bandwidth [MHz]
	subcarrier spacing[KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	TBD
	-76.4
	NR signal, SCS 15KHz, 

10 PRB

	10,15,20,25
	15
	G-FR1-A1-1
	TBD
	-72.4
	NR signal, SCS 15KHz, 

25 PRB

	40,50
	15
	G-FR1-A1-4
	TBD
	-66.1
	NR signal, SCS 15KHz, 106 PRB

	5
	30
	G-FR1-A1-8
	TBD
	-76.4
	NR signal, SCS 30KHz, 

5 PRB

	10,15,20,25
	30
	G-FR1-A1-2
	TBD
	-73.0
	NR signal, SCS 30KHz, 

11 PRB

	40,50,60,80,100
	30
	G-FR1-A1-5
	TBD
	-66.3
	NR signal, SCS 30KHz, 

51 PRB

	10,15,20,25
	60
	G-FR1-A1-9
	TBD
	-73.4
	NR signal, SCS 60KHz, 

5 PRB

	40,50,60,80,100
	60
	G-FR1-A1-6
	TBD
	-66.6
	NR signal, SCS 60KHz, 

24 PRB

	Note: 
Wanted and interfering signal are placed adjacently around Fc


Table7. Wide Area BS in-channel selectivity for BS type 1-O
	NR channel bandwidth [MHz]
	subcarrier spacing[KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	TBD-ΔminSENS
	-81.4-ΔminSENS
	NR signal, SCS 15KHz, 

10 PRB

	10,15,20,25
	15
	G-FR1-A1-1
	TBD-ΔminSENS
	-77.4-ΔminSEN
	NR signal, SCS 15KHz, 

25 PRB

	40,50
	15
	G-FR1-A1-4
	TBD-ΔminSENS
	-71.1-ΔminSEN
	NR signal, SCS 15KHz, 106 PRB

	5
	30
	G-FR1-A1-8
	TBD-ΔminSENS
	-81.4-ΔminSEN
	NR signal, SCS 30KHz, 

5 PRB

	10,15,20,25
	30
	G-FR1-A1-2
	TBD-ΔminSENS
	-78.0-ΔminSEN
	NR signal, SCS 30KHz, 

11 PRB

	40,50,60,80,100
	30
	G-FR1-A1-5
	TBD-ΔminSENS
	-71.3-ΔminSEN
	NR signal, SCS 30KHz, 

51 PRB

	10,15,20,25
	60
	G-FR1-A1-9
	TBD-ΔminSENS
	-78.4-ΔminSEN
	NR signal, SCS 60KHz, 

5 PRB

	40,50,60,80,100
	60
	G-FR1-A1-6
	TBD-ΔminSENS
	-71.6-ΔminSEN
	NR signal, SCS 60KHz, 

24 PRB

	Note: 
Wanted and interfering signal are placed adjacently around Fc


Table8. Local Area BS in-channel selectivity for BS type 1-O
	NR channel bandwidth [MHz]
	subcarrier spacing[KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	TBD-ΔminSENS
	-73.4-ΔminSENS
	NR signal, SCS 15KHz, 

10 PRB

	10,15,20,25
	15
	G-FR1-A1-1
	TBD-ΔminSENS
	-69.4-ΔminSENS
	NR signal, SCS 15KHz, 

25 PRB

	40,50
	15
	G-FR1-A1-4
	TBD-ΔminSENS
	-63.1-ΔminSENS
	NR signal, SCS 15KHz, 106 PRB

	5
	30
	G-FR1-A1-8
	TBD-ΔminSENS
	-73.4-ΔminSENS
	NR signal, SCS 30KHz, 

5 PRB

	10,15,20,25
	30
	G-FR1-A1-2
	TBD-ΔminSENS
	-70.0-ΔminSENS
	NR signal, SCS 30KHz, 

11 PRB

	40,50,60,80,100
	30
	G-FR1-A1-5
	TBD-ΔminSENS
	-63.3-ΔminSENS
	NR signal, SCS 30KHz, 

51 PRB

	10,15,20,25
	60
	G-FR1-A1-9
	TBD-ΔminSENS
	-70.4-ΔminSENS
	NR signal, SCS 60KHz, 

5 PRB

	40,50,60,80,100
	60
	G-FR1-A1-6
	TBD-ΔminSENS
	-63.6-ΔminSENS
	NR signal, SCS 60KHz, 

24 PRB

	Note: 
Wanted and interfering signal are placed adjacently around Fc


Table9. Medium Range BS in-channel selectivity for BS type 1-O
	NR channel bandwidth [MHz]
	subcarrier spacing[KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	TBD-ΔminSENS
	-76.4-ΔminSENS
	NR signal, SCS 15KHz, 

10 PRB

	10,15,20,25
	15
	G-FR1-A1-1
	TBD-ΔminSENS
	-72.4-ΔminSENS
	NR signal, SCS 15KHz, 

25 PRB

	40,50
	15
	G-FR1-A1-4
	TBD-ΔminSENS
	-66.1-ΔminSENS
	NR signal, SCS 15KHz, 106 PRB

	5
	30
	G-FR1-A1-8
	TBD-ΔminSENS
	-76.4-ΔminSENS
	NR signal, SCS 30KHz, 

5 PRB

	10,15,20,25
	30
	G-FR1-A1-2
	TBD-ΔminSENS
	-73.0-ΔminSENS
	NR signal, SCS 30KHz, 

11 PRB

	40,50,60,80,100
	30
	G-FR1-A1-5
	TBD-ΔminSENS
	-66.3-ΔminSENS
	NR signal, SCS 30KHz, 

51 PRB

	10,15,20,25
	60
	G-FR1-A1-9
	TBD-ΔminSENS
	-73.4-ΔminSENS
	NR signal, SCS 60KHz, 

5 PRB

	40,50,60,80,100
	60
	G-FR1-A1-6
	TBD-ΔminSENS
	-66.6-ΔminSENS
	NR signal, SCS 60KHz, 

24 PRB

	Note: 
Wanted and interfering signal are placed adjacently around Fc


3. Conclusions
In this proposal, we shared updated simulation results on ICS requirement of FR1 NR BS. 
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5. Annex
FR1: 
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Fiure1. Simulation results for G-FR1-A1-1/6

[image: image2.emf]-1.2 -1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR[dB]

Relative Throughput

G-FR1-A1-2/3


Fiure2. Simulation results for G-FR1-A1-2/3
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Fiure3. Simulation results for G-FR1-A1-4
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Fiure4. Simulation results for G-FR1-A1-5
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Fiure5. Simulation results for G-FR1-A1-6

[image: image6.emf]-0.8 -0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

SNR[dB]

Relative Throughput

G-FR1-A1-7


Fiure6. Simulation results for G-FR1-A1-7
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Fiure7. Simulation results for G-FR1-A1-8/9

