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1. Introduction

In this contribution, we discuss NR-U UE ACS requirement based on benchmark comparison of WiFi and NR-U on different channel bandwidths. In addition, many perspectives about ACS requirement from previous meetings are also considered.

1. Discussion

In previous meetings, NR-U UE ACS has been discussed based on technical considerations as follows.
· NR-U UE ACS and WiFi ACR are defined under the lowest RX MCS.
· In unlicensed band, better NR-U ACS performance than WiFi might be an option for being competent.
· Aggressor’s ACLR shall be better than victim’s ACS.
· With the aid of ACLR much better than ACS, ACIR value shall be roughly close to ACS value.

Based on above considerations, the proposed NR-U ACS values for 20MHz channel bandwidth from each technical document are summarized and shown in Table 1.  

	Tdoc / TR
	Main Points 
	Proposed NR-U ACS value for 20MHz CBW

	R4-2008122, Qualcomm, RAN4 #95-e [1]
	Comparing ACIR with the operating point along the ACIR curve used in NR specifications, the required ACS is 16 dB for the WiFi AP interferer or 21 dB for the NR-U or LAA basestation interferer.
	18 dB

	R4-2009966, Apple, RAN4 #96-e [2]
	ACS value of 23 dB, which results in an ACIR of 23 dB when considering an ACLR value of 35 dB. Difference between ACS and ACLR in NR-U would be 12 dB, which is the same difference as in NR. 
	23 dB

	R4-2010496, Huawei, HiSilicon, RAN4 #96-e [3]
	Worse ACS requirement than WIFI might not be a good option. The ACS requirements for LAA are 27 dB. It is proposed to reuse LAA 27 dB ACS for NR-U UE.
	27 dB 

	TR 36.889 Study on Licensed-Assisted Access to Unlicensed Spectrum
	ACS values of 22 ~ 29 dB when Wi-Fi is the victim system.

	22 ~ 29 dB. Averaged value is 25.5dB

	RP-202117, Qualcomm, Nokia, AT&T, Charter, Verizon, Samsung, LGE, Skyworks, RAN #89-e [4]
	
	[24dB] 



Table 1

On top of that, there are still some unclear issues. First, the difference between NR-U ACS and WiFi ACR definition causes arguments.  Secondly, benchmark comparison of NR-U ACS and WiFi ACR under channel bandwidth of 20MHz lacks the complete comparison of other bandwidth.    

To clarify the first concern, the definition of interferer to signal ratio (ISR) for WiFi and NR-U could be adopted. First, we calculate each NR-U and WiFi ISR and then convert it into NR-U ACS and WiFi ACR. Based on the calculation, WiFi ACR is equal to it’s ISR. 
Observation 1: First, Interferer to signal ratio could be adopted and calculated, and then converted into NR-U ACS and WiFi ACR. 

In table 2, NR-U ISR value of 80MHz CBW is designed to have 1dB better performance than WiFi ISR. The designed ACS values are provided below and they are generic for NR-U bands.

	
	WIFI 802.11 ax

	CBW (MHz)
	20
	40
	80

	Interferer power (dBm)
	-63
	-60
	-57

	Desired signal (dBm)
	-79
	-76
	-73

	ACR (dB)
	16
	16
	16

	
	NR-U n46

	CBW (MHz)
	20
	40
	80

	Interferer power (dBm)
	-52.9
	-52.7
	-52.6

	Desired signal (dBm)
	-75.9
	-72.7
	-69.6

	Interferer to Signal Ratio(ISR) (dB)
	23
	20
	17

	Margin(dB) = NR-U ISR – WiFi ACR
	7
	4
	1

	ACS (dB)
	24.5
	21.5
	18.5



Table 2
Observation 2: In terms of NR-U UE and WiFi STA interferer to signal ratio, the performance comparison over channel bandwidths in Table 2 is adopted to define NR-U UE ACS requirement.    

[bookmark: _GoBack]By taking considerations from table 1 and table 2, the ACS values in table 2 are rounded and proposed in table 3 which address the requirement of further ACS enhancement [3]. In table 3, the NR-U ISR of 80MHz CBW has 1.5dB better performance than WiFi ISR. 
  
	
	WIFI 802.11 ax

	CBW (MHz)
	20
	40
	80

	ACR (dB)
	16
	16
	16

	
	NR-U

	CBW (MHz)
	20
	40
	80

	Interferer to Signal Ratio(ISR) (dB)
	23.5
	20.5
	17.5

	Margin(dB) = NR-U ISR – WiFi ACR
	7.5
	4.5
	1.5

	ACS (dB)
	25
	22
	19



Table 3
Proposal 1: ACS for NR-U UE is 25dB for 20MHz channel bandwidth.

1. Summary

In the contribution, NR-U UE ACS requirement is derived by doing benchmark comparison of NR-U UE and WiFi 802.11ax interferer to signal ratio (ISR). First, NR-U ISR of 80MHz CBW is designed to have 1dB better performance than WiFi ISR. This requirement is equal to NR-U ACS of 24.5dB. Secondly, to address the requirement of further ACS enhancement, the rounding ACS value of 25dB for 20MHz channel bandwidth is proposed. 
Observation 1: First, Interferer to signal ratio could be adopted and calculated, and then converted into NR-U ACS and WiFi ACR. 
Observation 2: In terms of NR-U UE and WiFi STA interferer to signal ratio, the performance comparison over channel bandwidths in Table 2 can be adopted to define NR-U UE ACS requirement.    
Proposal 1: ACS for NR-U UE is 25dB for 20MHz channel bandwidth 
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