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Introduction

This contribution summarizes simulation results for WP5D co-existence study provided via RAN4 reflector from interested companies. All simulation results are captured in the spread sheet attached in this contribution.
Summary of simulation results
According to the simulation results from companies, the required ACIR values for each frequency to meet the criterion in any corresponding scenarios are summarized in table 1. In order to derive the required ACIR values, the following criterion, which was usually used for LTE co-existence studies in RAN4, is used.
· Throughput degradation less than 5% for 5%-tile and average throughput
	Table 1: Summary of the required ACIR values from companies
　
	Required ACIR to meet the criterion

	
	DL
	UL

	
	30GHz
	45GHz
	70GHz
	30GHz
	45GHz
	70GHz

	Nokia, Alcatel-Lucent Shanghai Bell
	20
	-
	20
	20
	-
	15

	Ericsson
	20
	20
	20
	20
	15
	15

	NEC
	20
	-
	20
	20
	-
	10

	China Telecom
	30
	-
	-
	25
	-
	-

	Huawei
	30
	-
	20
	20
	-
	15

	ZTE
	30
	-
	20
	20
	-
	20

	Samsung
	20
	-
	15
	15
	-
	15

	CATT
	25
	10
	15
	25
	15
	10

	Qualcomm
	20
	20
	20
	15
	15
	15

	Intel
	20
	20
	20
	15
	15
	15


It should be noted that RAN4 decided to simulate only in steps of 5dB in order to save simulation time. Thus the interpolated ACIR values needed to meet the above criteria are summarized in Table 2. The interpolated ACIR values are calculated by using Linear interpolation. 

	Table 2: Summary of the interpolated required ACIR values from companies
　
	Interpolated required ACIR values calculated by Linear interpolation

	
	DL
	UL

	
	30GHz
	45GHz
	70GHz
	30GHz
	45GHz
	70GHz

	Nokia, Alcatel-Lucent Shanghai Bell
	19.95
	-
	16.16
	15.08
	-
	14.52

	Ericsson
	18.72
	17.42
	16.25
	18.50
	14.58
	13.92

	NEC
	16.10
	-
	18.93
	15.52
	-
	8.45

	China Telecom
	26.47
	-
	-
	21.20
	-
	-

	Huawei
	26.34
	-
	15.81
	19.18
	-
	13.44

	ZTE
	27.89
	-
	19.21
	18.09
	-
	18.15

	Samsung
	15.68
	-
	14.96
	14.34
	-
	13.95

	CATT
	23.85
	9.40
	14.16
	22.81
	12.43
	9.96

	Qualcomm
	16.18
	16.50
	16.39
	13.78
	13.06
	13.62

	Intel
	19.17
	17.92
	17.48
	14.74
	14.54
	13.82


Discussion

In this co-existing study, ACIR model is defined as below:
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According to the above definition, Table 3, 4, 5, and 6 show the required BS ACLR, UE ACS, UE ACLR, BS ACS, respectively as information. It should be noted that the cases highlighted in red in these tables require more severe ACLR/ACS for NR than that for LTE. For example, in table 5, if ACIR = 30 and BS ACS = 30 then required UE ACLR = 76, which is higher than the current UE ACLR. 

	Table 3: Required BS ACLR

　
	ACIR = 10
	ACIR = 15
	ACIR = 20
	ACIR = 25
	ACIR = 30

	UE ACS = 5
	-
	-
	-
	-
	-

	UE ACS = 10
	56.38 
	-
	-
	-
	-

	UE ACS = 15
	11.65 
	61.38 
	-
	-
	-

	UE ACS = 20
	10.46 
	16.65 
	66.38 
	-
	-

	UE ACS = 25
	10.14 
	15.46 
	21.65 
	71.38 
	-

	UE ACS = 30
	10.04 
	15.14 
	20.46 
	26.65 
	76.38 

	UE ACS = 35
	10.01 
	15.04 
	20.14 
	25.46 
	31.65 

	UE ACS = 40
	10.00 
	15.01 
	20.04 
	25.14 
	30.46 

	UE ACS = 45
	10.00 
	15.00 
	20.01 
	25.04 
	30.14 

	UE ACS = 50
	10.00 
	15.00 
	20.00 
	25.01 
	30.04 


Table 4: Required UE ACS
	　
	ACIR = 10
	ACIR = 15
	ACIR = 20
	ACIR = 25
	ACIR = 30

	BS ACLR = 5
	-
	-
	-
	-
	-

	BS ACLR = 10
	56.38 
	-
	-
	-
	-

	BS ACLR = 15
	11.65 
	61.38 
	-
	-
	-

	BS ACLR = 20
	10.46 
	16.65 
	66.38 
	-
	-

	BS ACLR = 25
	10.14 
	15.46 
	21.65 
	71.38 
	-

	BS ACLR = 30
	10.04 
	15.14 
	20.46 
	26.65 
	76.38 

	BS ACLR = 35
	10.01 
	15.04 
	20.14 
	25.46 
	31.65 

	BS ACLR = 40
	10.00 
	15.01 
	20.04 
	25.14 
	30.46 

	BS ACLR = 45
	10.00 
	15.00 
	20.01 
	25.04 
	30.14 

	SB ACLR = 50
	10.00 
	15.00 
	20.00 
	25.01 
	30.04 


	Table 5: Required UE ACLR
　
	ACIR = 10
	ACIR = 15
	ACIR = 20
	ACIR = 25
	ACIR = 30

	BS ACS = 5
	-
	-
	-
	-
	-

	BS ACS = 10
	56.38 
	-
	-
	-
	-

	BS ACS = 15
	11.65 
	61.38 
	-
	-
	-

	BS ACS = 20
	10.46 
	16.65 
	66.38 
	-
	-

	BS ACS = 25
	10.14 
	15.46 
	21.65 
	71.38 
	-

	BS ACS = 30
	10.04 
	15.14 
	20.46 
	26.65 
	76.38 

	BS ACS = 35
	10.01 
	15.04 
	20.14 
	25.46 
	31.65 

	BS ACS = 40
	10.00 
	15.01 
	20.04 
	25.14 
	30.46 

	BS ACS = 45
	10.00 
	15.00 
	20.01 
	25.04 
	30.14 

	BS ACS = 50
	10.00 
	15.00 
	20.00 
	25.01 
	30.04 


Table 6: Required BS ACS
	　
	ACIR = 10
	ACIR = 15
	ACIR = 20
	ACIR = 25
	ACIR = 30

	UE ACRL = 5
	-
	-
	-
	-
	-

	UE ACRL = 10
	56.38 
	-
	-
	-
	-

	UE ACRL = 15
	11.65 
	61.38 
	-
	-
	-

	UE ACRL = 20
	10.46 
	16.65 
	66.38 
	-
	-

	UE ACRL = 25
	10.14 
	15.46 
	21.65 
	71.38 
	-

	UE ACRL = 30
	10.04 
	15.14 
	20.46 
	26.65 
	76.38 

	UE ACRL = 35
	10.01 
	15.04 
	20.14 
	25.46 
	31.65 

	UE ACRL = 40
	10.00 
	15.01 
	20.04 
	25.14 
	30.46 

	UE ACRL = 45
	10.00 
	15.00 
	20.01 
	25.04 
	30.14 

	UE ACRL = 50
	10.00 
	15.00 
	20.00 
	25.01 
	30.04 
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Figure 1: Relationship between ACLR and ACS
Conclusion
This contribution summarized simulation results for WP5D co-existence study provided via RAN4 reflector from interested companies. All simulation results are captured in the spread sheet attached in this contribution. In addition, this contribution provided possible combination of ACLR and ACS derived from ACIR. 
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