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Introduction

At the RAN4#81AH meeting, co-existence simulation results were provided by companies and they were summarized in [1]. Based on the simulation results and feasibility analyses on ACLR/ACS, RAN4 agreed to the ACLR/ACS values for ITU-R WP5D [2, 3]. In this contribution, we present a text proposal to add summary of the co-existence study in TR38.803. It is noted that a text proposal to capture the co-existence simulation results in TR38.803 are provided in [4].
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<Start of Text Proposal>
5.5
Summary of co-existence study
Editor’s note: intended to capture the observation from the results.

This sub-clause captures the summary of the co-existence studies. Based on the simulation results captured in sub-clause 5.4, several observations are made as below. It should be noted that most of the co-existence studies in the SI phase are conducted for the ITU-R WP5D response and the ACLR/ACS parameters captured in this sub-clause are developed for the purpose of sharing and compatibility studies with other systems in ITU-R WP5D. These parameters are aimed at describing the expected behaviour we see of NR with present knowledge and should not be seen as an agreement of what the final NR parameters and characteristics will be. 
For the mmWave frequency range, ACLR/ACS values are determined taking into account both ACIR values to meet the 5% throughput loss criteria and feasibility analyses of ACLR/ACS in the mmWave frequency range.

For uplink, the interpolated ACIR values to meet the 5% throughput loss criteria derived by using linear interpolation are summarized in Table 5.5-1, Table 5.5-2, and Table 5.5-3 at 30GHz, 45GHz, and 70GHz, respectively. In order to determine ACLR/ACS values, average ACIR values in the worst case across all the scenarios for each frequency range are considered, which are summarized in Table 5.5-4. Based on the ACIR values in Table 5.5-4 and considering the feasibility analyses of UE ACLR, UE ACLR values are determined as captured in Table 5.5-5. Given the ACIR values in Table 5.5-4 and the UE ACLR values in Table 5.5-5, BS ACS values need to satisfy ≥ 19.9dB at 30GHz, ≥ 20.6dB at 45GHz, ≥ 20.0dB at 70GHz. With this condition, considering the feasibility analyses, the BS ACS values are determined for WP5D as captured in Table 5.5-6.

For downlink, the interpolated ACIR values to meet the 5% throughput loss criteria derived by using linear interpolation are summarized in Table 5.5-7, Table 5.5-8, and Table 5.5-9 at 30GHz, 45GHz, and 70GHz, respectively. ACIR values in the worst case across the scenarios for each frequency which is summarized in Table 5.5-10 are considered and average ACIR values across all the companies for each frequency range, UE ACS values and BS ACLR values are determined in the similar way as it is done for UL. Table 5.5-11, Table 5.5-12 and Table 5.5-13 capture the ACIR values, the UE ACS values and BS ACLR values determined for WP5D, respectively.

Table 5.5-1: Interpolated ACIR values for UL to meet the 5% throughput loss criteria at 30GHz

	Scenario
	Indoor
	Urban macro,
ISD=200m
	Urban macro,
ISD=300m
	Dense urban

	NF [dB]
	9
	11
	9
	11
	9
	11
	9
	11

	Nokia,
ALU
	Average
	10.79 
	9.60 
	5.70 
	5.00 
	7.13 
	5.72 
	5.00 
	5.00 

	
	5%-tile
	14.85 
	14.72 
	14.94 
	15.08 
	NA
	NA
	8.91 
	NA

	Ericsson *
	Average
	13.76 
	　
	8.17 
	　
	　
	　
	9.48 
	　

	
	5%-tile
	14.63 
	　
	13.01 
	　
	　
	　
	18.50 
	　

	NEC
	Average
	10.44 
	8.87 
	5.69 
	5.00 
	5.03 
	5.00 
	5.00 
	5.00 

	
	5%-tile
	9.41 
	12.48 
	13.82 
	13.47 
	15.52 
	NA
	14.19 
	14.15 

	China
Telecom
	Average
	　
	　
	8.48 
	7.37 
	10.78 
	9.56 
	　
	　

	
	5%-tile
	　
	　
	21.20 
	19.21 
	NA
	NA
	　
	　

	Huawei
	Average
	9.82 
	8.83 
	7.46 
	6.17 
	10.65 
	9.42 
	5.00 
	5.00 

	
	5%-tile
	13.76 
	13.60 
	16.96 
	19.18 
	NA
	NA
	9.75 
	8.77 

	ZTE
	Average
	11.38 
	11.54 
	5.00 
	5.00 
	　
	　
	5.33 
	5.49 

	
	5%-tile
	14.84 
	14.91 
	12.26 
	15.99 
	　
	　
	16.11 
	18.09 


	Samsung
	Average
	9.09 
	9.09 
	5.00 
	5.00 
	5.00 
	5.00 
	5.00 
	5.00 

	
	5%-tile
	14.34 
	14.34 
	8.38 
	8.57 
	NA
	NA
	NA
	NA

	CATT
	Average
	8.49 
	7.40 
	9.52 
	8.52 
	　
	　
	5.00 
	5.00 

	
	5%-tile
	9.75 
	9.68 
	19.29 
	22.81 
	　
	　
	16.17 
	14.25 

	Qualcomm
	Average
	8.00 
	6.78 
	5.31 
	5.00 
	5.00 
	5.00 
	5.00 
	5.00 

	
	5%-tile
	12.76 
	12.36 
	12.21 
	9.79 
	13.78 
	NA
	9.90 
	8.63 

	Intel
	Average
	9.95 
	8.96 
	5.00 
	5.00 
	5.00 
	5.00 
	5.00 
	5.00 

	
	5%-tile
	14.74 
	14.11 
	12.34 
	9.79 
	NA
	NA
	5.00 
	NA

	LG
	Average
	19.18 
	18.56 
	5.00 
	5.00 
	5.00 
	5.00 
	12.18 
	9.79 

	
	5%-tile
	13.37 
	13.33 
	18.86 
	18.47 
	NA
	NA
	17.57 
	15.30 

	* NF=10 is assumed


Table 5.5-2: Interpolated ACIR values for UL to meet the 5% throughput loss criteria at 45GHz

	Scenario
	Indoor
	Dense urban

	NF [dB]
	11
	13
	11
	13

	Nokia,
ALU
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	Ericsson *
	Average
	11.92
	
	9.70
	

	
	5%-tile
	14.58
	
	NA
	

	NEC
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	China
Telecom
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	Huawei
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	ZTE
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	Samsung
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	CATT
	Average
	5.00
	5.00
	5.00
	5.00

	
	5%-tile
	12.43
	11.79
	NA
	NA

	Qualcomm
	Average
	9.09
	8.01
	5.00
	5.00

	
	5%-tile
	13.06
	12.77
	NA
	NA

	Intel
	Average
	5.00
	5.00
	5.00
	5.00

	
	5%-tile
	14.54
	14.05
	NA
	NA

	LG
	Average
	18.64
	17.77
	11.45
	9.88

	
	5%-tile
	13.52
	13.46
	13.67
	11.67

	*NF = 12 is assumed.


Table 5.5-3: Interpolated ACIR values for UL to meet the 5% throughput loss criteria at 70GHz

	Scenario
	Indoor
	Dense urban

	NF [dB]
	13
	15
	13
	15

	Nokia,
ALU
	Average
	5.00 
	5.00 
	5.53 
	5.00 

	
	5%-tile
	15.07 
	14.14 
	NA
	NA

	Ericsson *
	Average
	10.61 
	　
	5.61 
	　

	
	5%-tile
	13.92 
	　
	NA
	　

	NEC
	Average
	5.00 
	5.00 
	5.00 
	5.00 

	
	5%-tile
	8.45 
	5.64 
	NA
	NA

	China
Telecom
	Average
	　
	　
	　
	　

	
	5%-tile
	　
	　
	　
	　

	Huawei
	Average
	7.78 
	6.52 
	5.00 
	5.00 

	
	5%-tile
	13.44 
	13.12 
	NA
	NA

	ZTE
	Average
	5.28 
	5.52 
	5.00 
	5.00 

	
	5%-tile
	18.15 
	17.77 
	NA
	NA

	Samsung
	Average
	5.00 
	5.00 
	5.00 
	5.00 

	
	5%-tile
	13.95 
	13.95 
	NA
	NA

	CATT
	Average
	5.00 
	5.00 
	5.00 
	5.00 

	
	5%-tile
	9.96 
	9.36 
	NA
	NA

	Qualcomm
	Average
	9.64 
	8.63 
	5.00 
	5.00 

	
	5%-tile
	13.62 
	13.23 
	NA
	NA

	Intel
	Average
	5.00 
	5.00 
	5.00 
	5.00 

	
	5%-tile
	13.82 
	12.76 
	NA
	NA

	LG
	Average
	17.84 
	16.62 
	6.87 
	7.16 

	
	5%-tile
	13.28 
	13.19 
	10.06 
	8.23 

	*NF = 14 is assumed.


	Table 5.5-4: Average ACIR values for UL in the worst case across all scenarios
　
	30GHz
	45GHz
	70GHz

	ACIR value [dB]
	15.2
	14.7
	13.8


Table 5.5-5: UE ACLR

	　
	30GHz
	45GHz
	70GHz

	UE ACLR value [dB]
	17
	16
	15


Table 5.5-6: BS ACS
	　
	30GHz
	45GHz
	70GHz

	BS ACS value [dB]
	23.5
	22.5
	21.5


Table 5.5-7: Interpolated ACIR values for DL to meet the 5% throughput loss criteria at 30GHz

	Scenario
	Indoor
	Urban macro,
ISD=200m
	Urban macro,
ISD=300m
	Dense urban

	NF [dB]
	9
	11
	9
	11
	9
	11
	9
	11

	Nokia,
ALU
	Average
	15.73 
	15.73 
	11.85 
	11.81 
	14.29 
	14.11 
	5.00 
	5.00 

	
	5%-tile
	14.88 
	14.87 
	19.90 
	19.95 
	23.02 
	19.59 
	7.37 
	8.52 

	Ericsson *
	Average
	15.63 
	　
	14.53 
	　
	　
	　
	12.23 
	　

	
	5%-tile
	17.32 
	　
	18.72 
	　
	　
	　
	14.63 
	　

	NEC
	Average
	15.19 
	16.10 
	12.47 
	12.47 
	12.62 
	12.55 
	9.66 
	9.24 

	
	5%-tile
	13.79 
	16.10 
	12.32 
	11.41 
	8.83 
	7.62 
	10.68 
	7.56 

	China
Telecom
	Average
	　
	　
	14.11 
	14.06 
	16.57 
	16.53 
	　
	　

	
	5%-tile
	　
	　
	20.80 
	20.04 
	26.47 
	26.13 
	　
	　

	Huawei
	Average
	15.72 
	15.72 
	13.57 
	13.53 
	15.95 
	15.83 
	7.10 
	6.83 

	
	5%-tile
	14.47 
	14.47 
	23.38 
	22.22 
	25.52 
	26.34 
	11.92 
	12.73 

	ZTE
	Average
	16.21 
	16.23 
	9.19 
	9.43 
	　
	　
	5.05 
	5.49 

	
	5%-tile
	14.75 
	15.92 
	24.79 
	27.89 
	　
	　
	18.81 
	17.17 

	Samsung
	Average
	15.68 
	15.68 
	8.89 
	8.87 
	9.39 
	9.37 
	5.00 
	5.00 

	
	5%-tile
	14.62 
	14.62 
	13.62 
	13.02 
	9.14 
	8.35 
	8.93 
	7.51 

	CATT
	Average
	15.45 
	15.45 
	15.13 
	15.12 
	　
	　
	10.10 
	9.91 

	
	5%-tile
	13.14 
	13.14 
	20.58 
	23.85 
	　
	　
	14.14 
	13.51 

	Qualcomm
	Average
	16.17 
	16.18 
	12.32 
	12.30 
	12.47 
	12.43 
	6.12 
	5.80 

	
	5%-tile
	13.47 
	13.47 
	13.49 
	13.16 
	9.55 
	9.14 
	10.33 
	8.96 

	Intel
	Average
	15.64 
	15.90 
	8.16 
	8.35 
	10.70 
	9.71 
	5.00 
	5.00 

	
	5%-tile
	15.78 
	14.55 
	16.48 
	17.99 
	19.08 
	19.17 
	6.47 
	5.00 

	LG
	Average
	19.59 
	19.59 
	8.91 
	9.42 
	14.49 
	16.32 
	7.83 
	10.46 

	
	5%-tile
	15.51 
	15.51 
	23.43 
	22.90 
	23.36 
	23.05 
	15.46 
	14.60 

	* NF=10 is assumed


Table 5.5-8: Interpolated ACIR values for DL to meet the 5% throughput loss criteria at 45GHz

	Scenario
	Indoor
	Dense urban

	NF [dB]
	11
	13
	11
	13

	Nokia,
ALU
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	Ericsson *
	Average
	14.94
	
	11.49
	

	
	5%-tile
	17.42
	
	7.87
	

	NEC
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	China
Telecom
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	Huawei
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	ZTE
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	Samsung
	Average
	
	
	
	

	
	5%-tile
	
	
	
	

	CATT
	Average
	
	
	9.40
	9.23

	
	5%-tile
	
	
	9.14
	6.65

	Qualcomm
	Average
	16.49
	16.50
	5.00
	5.00

	
	5%-tile
	13.90
	13.90
	5.00
	5.00

	Intel
	Average
	8.20
	9.28
	5.00
	5.00

	
	5%-tile
	17.15
	17.92
	5.00
	NA

	LG
	Average
	19.64
	19.64
	12.54
	11.99

	
	5%-tile
	15.27
	15.27
	11.20
	9.20

	*NF = 12 is assumed.


Table 5.5-9: Interpolated ACIR values for DL to meet the 5% throughput loss criteria at 70GHz

	Scenario
	Indoor
	Dense urban

	NF [dB]
	13
	15
	13
	15

	Nokia,
ALU
	Average
	9.72 
	9.73 
	5.00 
	5.00 

	
	5%-tile
	17.88 
	17.98 
	NA
	NA

	Ericsson *
	Average
	13.99 
	　
	10.88 
	　

	
	5%-tile
	16.25 
	　
	NA
	　

	NEC
	Average
	10.84 
	10.36 
	6.84 
	6.99 

	
	5%-tile
	15.97 
	18.93 
	NA
	NA

	China
Telecom
	Average
	　
	　
	　
	　

	
	5%-tile
	　
	　
	　
	　

	Huawei
	Average
	15.81 
	15.72 
	5.00 
	5.00 

	
	5%-tile
	14.35 
	14.47 
	NA
	NA

	ZTE
	Average
	9.25 
	9.10 
	5.00 
	5.00 

	
	5%-tile
	19.21 
	18.13 
	NA
	NA

	Samsung
	Average
	9.42 
	9.43 
	5.00 
	5.00 

	
	5%-tile
	14.96 
	14.96 
	NA
	NA

	CATT
	Average
	9.61 
	9.64 
	8.48 
	8.32 

	
	5%-tile
	14.16 
	14.14 
	NA
	NA

	Qualcomm
	Average
	16.39 
	16.34 
	5.00 
	5.00 

	
	5%-tile
	13.89 
	13.90 
	NA
	NA

	Intel
	Average
	9.40 
	9.42 
	5.00 
	5.00 

	
	5%-tile
	17.06 
	17.48 
	NA
	NA

	LG
	Average
	19.56 
	19.56 
	9.05 
	8.38 

	
	5%-tile
	15.21 
	15.21 
	5.00 
	5.00 

	*NF = 14 is assumed.


Table 5.5-10: ACIR value in the worst case across all the scenarios for each frequency
	Companies
	DL 

	
	30GHz 
	45GHz 
	70GHz 

	Nokia, Alcatel-Lucent Shanghai Bell
	23.02
	- 
	17.98 

	Ericsson 
	18.72 
	17.42 
	16.25 

	NEC 
	16.10 
	- 
	18.93 

	China Telecom 
	26.47 
	- 
	- 

	Huawei 
	26.34 
	- 
	15.81 

	ZTE 
	27.89 
	- 
	19.21 

	Samsung 
	15.68 
	- 
	14.96 

	CATT 
	23.85 
	9.40 
	14.16 

	Qualcomm 
	16.18 
	16.50 
	16.39 

	Intel 
	19.17 
	17.92 
	17.48 

	LG
	23.43 
	19.64 
	19.56 


Table 5.5-11: Average ACIR values for DL across all companies for each frequency
	　
	30GHz
	45GHz
	70GHz

	ACIR value [dB]
	21.5
	16.2
	17.1


Table 5.5-12: UE ACS
	　
	30GHz
	45GHz
	70GHz

	UE ACS value [dB]
	22.5
	21.5
	20.5


Table 5.5-13: BS ACLR
	　
	30GHz
	45GHz
	70GHz

	BS ACLR value [dB]
	27.5
	25.5
	23.5


<End of Text Proposal>
