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1. Introduction
In last RAN4 #83 meeting, ACLR and ACS for NR sub 6GHz have been discussed and “WF on sub 6GHz ACLR and ACS” was approved [1], where 
· [bookmark: OLE_LINK3]For BS: Adopt E-UTRA BS (45dB) ACLR1 and ACLR2, E-UTRA BS (46dB) ACS to all NR BS classes for wanted CBW up to 20MHz. ACLR and ACS for other NR wanted channel bandwidth are FFS.
· For UE: NR-Sub6ACLR1 = 30dB for power class 3, and ACS = 33dB for wanted channel bandwidth up to 20MHz. NR-Sub6ACLR1 and ACS for other NR wanted channel bandwidth are FFS. ACS for different adjacent channel bandwidth are FFS.
We can find that for sub-6GHz NR BS and UE, ACLR/ACS for wanted CBW up to 20MHz have been discussed, which can reuse E-UTRA values of ACLR/ACS [2], and other case needs further discussion.        
This contribution mainly focuses on the FFS aspects, and provides simulation results for sub-6GHz with channel bandwidth up to 100MHz to specify sub-6GHz NR ACLR and ACS in RAN4 specifications.

2. Discussion
[bookmark: _Toc336211415][bookmark: _Toc346003824]2.1 Coexistence simulation case
In this contribution, we provide the simulation results for sub-6GHz with channel bandwidth up to 100MHz and give the proposals of ACLR/ACS requirements for other channel bandwidth. The following shows ACIR evaluation results in urban macro scenario at 3.5 GHz carrier frequency for both downlink and uplink [3][4]. 
Here are several simulation scenarios, assuming ISD=500m, BW = {20MHz, 50MHz, 100MHz}, respectively.
Table 2.1 Co-existence simulation scenario
	No.
	Aggressor
	Victim
	Simulation frequency
	Direction
	Usage scenario
	Deployment Scenario

	1
	NR, 100MHz
	NR, 100MHz
	3.5 GHz
	DL to DL
	eMBB
	Urban macro

	2
	NR, 100MHz
	NR, 100MHz
	3.5 GHz
	UL to UL
	eMBB
	Urban macro

	3
	NR, 50MHz
	NR, 50MHz
	3.5 GHz
	DL to DL
	eMBB
	Urban macro

	4
	NR, 50MHz
	NR, 50MHz
	3.5 GHz
	UL to UL
	eMBB
	Urban macro

	5
	NR, 20MHz
	NR, 20MHz
	3.5 GHz
	DL to DL
	eMBB
	Urban macro

	6
	NR, 20MHz
	NR, 20MHz
	3.5 GHz
	UL to UL
	eMBB
	Urban macro


[bookmark: _Toc346003825]Note: For beamforming modelling, the linear phase progression adopted in TR38.803 can be reused for TDD NR systems below 6GHz.
2.2. Simulation results 
2.2.1 Downlink 
The following shows 3.5GHz downlink simulation results for CBW= {100, 50, 20} MHz, including both average throughput loss and 5%-tile throughput loss. 
Table 2.2-1: Simulation results for downlink（CBW=100 MHz）
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 9 dB
	average
	30.94
	19.28
	10.92
	5.84
	2.68
	1.36
	0.55
	0.19

	
	5%-tile
	74.14
	49.02
	33.63
	17.25
	9.38
	5.56
	2.13
	1.70

	NF 11 dB
	average
	28.98
	18.87
	10.02
	5.03
	1.95
	0.86
	0.44
	0.13

	
	5%-tile
	73.33
	49.85
	33.89
	16.97
	8.85
	5.32
	2.01
	1.65
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Figure 2.2-1: Downlink simulation results for throughput loss（CBW=100 MHz）

Table 2.2-2: Simulation results for downlink（CBW=50 MHz）
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 9 dB
	average
	29.88
	18.18
	9.77
	5.10
	2.32
	1.16
	0.48
	0.15

	
	5%-tile
	73.12
	48.06
	32.96
	16.88
	8.96
	5.03
	1.97
	1.56

	NF 11 dB
	average
	29.15
	17.86
	8.96
	4.68
	2.12
	0.98
	0.39
	0.13

	
	5%-tile
	73.03
	48.03
	32.06
	16.75
	9.03
	5.32
	1.98
	1.54
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Figure 2.2-2: Downlink simulation results for throughput loss（CBW=50 MHz）

Table 2.2-3: Simulation results for downlink（CBW=20 MHz）
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 9 dB
	average
	28.56
	18.06
	9.56
	5.02
	2.16
	1.05
	0.42
	0.13

	
	5%-tile
	73.02
	47.88
	31.65
	16.55
	8.75
	4.75
	1.88
	1.49

	NF 11 dB
	average
	28.66
	17.32
	8.76
	4.55
	2.09
	0.92
	0.35
	0.12

	
	5%-tile
	72.87
	47.88
	31.89
	16.46
	8.66
	4.68
	1.67
	1.42
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Figure 2.2-3: Downlink simulation results for throughput loss（CBW=20 MHz）

According to the simulation results above, we can find for CBW above 20MHz up to 100MHz, the different CBW values have little impact on the relative throughput losses. Compared with 20MHz DL simulation results of ACIR vs. throughput loss, the values for NR sub-6GHz with CBW up to 100MHz are very close, which can continue to adopt 20MHz BS ACLR/UE ACS as well.
Observation 1: for NR sub-6GHz with CBW up to 100MHz, NR BS ACLR and UE ACS can reuse values of those with CBW up to 20MHz. 
2.2.2 Uplink
The following shows 3.5GHz uplink simulation results for CBW = {100, 50, 20}MHz, respectively. Average throughput loss and 5%-tile throughput loss are given out. 
Table 2.2-3: Simulation results for uplink（CBW=100 MHz）
	ACIR (dB)
	5 
	10 
	15 
	20 
	25 
	30 
	35 
	40 

	NF 9 dB
	average
	23.88
	8.48
	5.28
	3.31
	1.45
	0.81
	0.35
	0.09

	
	5%-tile
	42.99
	27.87
	16.88
	8.97
	3.89
	2.06
	1.09
	0.42

	NF 11 dB
	average
	21.46
	8.32
	5.18
	3.28
	1.09
	0.79
	0.31
	0.07

	
	5%-tile
	41.98
	26.56
	16.75
	8.83
	3.85
	1.50
	1.06
	0.41
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Figure 3.2-1: Uplink simulation results for throughput loss（CBW=100 MHz）

Table 2.2-4: Simulation results for uplink（CBW=50 MHz）
	ACIR (dB)
	5 
	10 
	15 
	20 
	25 
	30 
	35 
	40 

	NF 9 dB
	average
	23.97
	10.55
	6.38
	3.37
	1.58
	0.88
	0.48
	0.11

	
	5%-tile
	43.87
	27.01
	17.81
	9.02
	4.99
	2.58
	1.11
	0.53

	NF 11 dB
	average
	22.95
	10.43
	5.35
	2.49
	1.53
	0.85
	0.32
	0.10

	
	5%-tile
	43.52
	26.88
	16.86
	7.88
	4.84
	2.52
	1.09
	0.42
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Figure 3.2-2: Uplink simulation results for throughput loss（CBW=50 MHz）

Table 3.2-3: Simulation results for uplink（CBW=20 MHz）
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 9 dB
	average
	25.03
	10.67
	6.48
	3.56
	1.99
	1.02
	0.50
	0.14

	
	5%-tile
	45.67
	28.18
	18.33
	10.35
	5.20
	2.89
	1.15
	0.63

	NF 11 dB
	average
	24.98
	9.58
	5.40
	3.42
	1.61
	0.88
	0.45
	0.00

	
	5%-tile
	45.23
	27.98
	18.08
	9.49
	4.86
	2.54
	1.12
	0.52
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Figure 3.2-3: Uplink simulation results for throughput loss（CBW=20 MHz）

According to uplink simulation results for CBW from 20MHz up to 100MHz, different CBW values have little impact on the relative throughput losses. Compared with the values with 100MHz CBW, NR throughput loss with for 20MHz CBW seems a little worse. Thus, for sub-6GHz with CBW up to 100MHz, UL UE ACLR and BS ACS can follow those for 20MHz CBW as well. 
Observation 2: for NR sub-6GHz with CBW up to 100MHz, NR UE ACLR and NR BS ACS can reuse values of those with CBW up to 20MHz.
Proposal: For sub-6GHz BS/UE, NR ACLR and ACS for wanted CBW up to 100MHz can reuse the values for wanted CBW up to 20MHz.
	
3. Conclusions 
This paper presents ACIR evaluations for coexistence study in urban macro scenario at 3.5 GHz carrier frequency with CBW up to 100MHz. Based on the results, we have the following observations and proposal:
Observation 1: for NR sub-6GHz with CBW up to 100MHz, NR BS ACLR and UE ACS can reuse values of those with CBW up to 20MHz. 
Observation 2: for NR sub-6GHz with CBW up to 100MHz, NR UE ACLR and NR BS ACS can reuse values of those with CBW up to 20MHz.
Proposal: For sub-6GHz, NR BS/UE ACLR and ACS for wanted CBW up to 100MHz can reuse the values for wanted CBW up to 20MHz.
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