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Introduction
In RAN#90 meeting, RAN endorsed the RAN4 recommendations about CBW of 100MHz for NR-U and intra-band contiguous UL CA for NR-U. In RAN#92 meeting, there was discussion about the objective that alignment with Wi-Fi channel bonding needs to be assured for 100 MHz channel bandwidths. Due to co-existence between n46, n96 and Wi-Fi technologies, consideration for NR-U ACS requirement of 100MHz is provided in the contribution.    
Discussion 
In RAN#92 meeting, regarding specifying NR-U 100MHz CBW, co-existence between n46, n96 and Wi-Fi technologies are considered. 
	· The NR_bands_R17_BWs WID is revised to specify 100MHz channel bandwidth, with the note in the WID “Consideration shall be given for the regulatory requirements that apply in different regions for unlicensed spectrum (including 5 GHz and the pending EU regulation for the 6 GHz range) with assurance of co-existence to other technologies, i.e. Wi-Fi”.



For considering better co-existence between NR-U and WiFi, to define ACS requirement is needed. The ACS cannot not be achieved by using RF band filter since ACS is for dealing with in-band interferers. The IF (Intermediate frequency) analog and digital filters are implemented to provide total rejection for adjacent interferers.   
Observation 1: RF filter can reject out-of-band interferers but not feasible to deal with in-band interferers. ACS can be achieved by combining rejection capabilities from IF (Intermediate frequency) analog and digital filters.
As shown in Table below, for frequency higher than 3300MHz, the IF hardware is designed to achieve 33 dB ACS for high band, ultra-high bands (e.g., n77/n78/n79). The BW of adjacent interferer is assumed to be the same as desired signal BW.
Table 7.5-2: ACS for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz
	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz

	ACS
	dB
	33
	33
	33
	33
	33

	RX parameter
	Units
	Channel bandwidth

	
	
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz

	ACS
	dB
	33
	33
	33
	33
	33

	RX parameter
	Units
	Channel bandwidth

	
	
	90 MHz
	100 MHz
	
	
	

	ACS
	dB
	33
	33
	
	
	



Table 7.5-5: Test parameters for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz, case 1
	RX parameter
	Units
	Channel bandwidth

	
	
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS   + 14 dB

	Pinterferer
	dBm
	REFSENS    + 45.5 dB
	REFSENS    + 45.5 dB
	REFSENS    + 45.5 dB
	REFSENS    + 45.5 dB
	REFSENS    + 45.5 dB

	BWinterferer
	MHz
	40
	50
	60
	70
	80

	Finterferer (offset)
	MHz
	40
/
-40
	50
/
-50
	60
/
-60
	70
/
-70
	80
/
-80

	RX parameter
	Units
	Channel bandwidth

	
	
	90 MHz
	100 MHz
	
	
	

	Power in transmission bandwidth configuration
	dBm
	REFSENS   + 14 dB
	

	Pinterferer
	dBm
	REFSENS    + 45.5 dB
	REFSENS    + 45.5 dB
	
	
	

	BWinterferer
	MHz
	90
	100
	
	
	

	Finterferer (offset)
	MHz
	100
/
-90
	100
/
-100
	
	
	



Observation 2: In TS 38.101-1, the Table 7.5-2 and Table 7.5-5 indicate that ACS for NR bands with with FDL_low ≥ 3300 MHz is 33dB and the BW of adjacent interferer is assumed to be the same as desired signal BW. Thus, regarding implementation of IF filters’ rejection capability, the upper bound of ACS could be 33dB. 
For CBW from 20MHz to 80MHz, NR-U ACS requirements are provided in Table 7.5F.1-1 in TS 38.101-1.  
Table 7.5F.1-1: ACS for shared spectrum channel access bands
	RX parameter
	Units
	Channel bandwidth

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	ACS
	dB
	24
	21
	19.2
	18



The NR-U ACS requirement can be better than Wi-Fi adjacent-interferer rejection capability as indicated in Table below.  
Observation 3: For co-existence scenarios, the NR-U ACS requirement can be better or equal to Wi-Fi adjacent-interferer rejection capability, as shown below. Wi-Fi’s rejection requirement to adjacent interferer is 16dB.
Table 1: NR-U and Wi-Fi’s rejection capability for adjacent interferer 
	Wi-Fi 

	CBW (MHz)
	20
	40
	80
	

	Interferer power (dBm)
	-63
	-60
	-57
	

	Desired signal (dBm)
	-79
	-76
	-73
	

	Interferer to Signal Ratio(ISR) (dB)
	16
	16
	16
	

	Adjacent channel rejection(ACR) (dB)
	16
	16
	16
	

	NR-U 

	CBW (MHz)
	20
	40
	80
	100

	Interferer power (dBm)
	REFSENS+14
	REFSENS+14
	REFSENS+14
	REFSENS+14

	Desired signal (dBm)
	REFSENS+36.5
	REFSENS+33.5
	REFSENS+30.5
	REFSENS+30

	Interferer to Signal Ratio(ISR) (dB)
	22.5
	19.5
	16.5
	16

	ACS (dB)
	24
	21
	18
	[17.5]

	With better adjacent-interferer rejection, NR-U ISR is better than Wi-Fi ISR. 
ISRNR-U – ISRWi-Fi =ΔISR (dB)
	6.5
	3.5
	0.5
	0




Proposal 1: To consider adopting NR-U ACS of 17.5 dB for 100MHz CBW, which is equal to Wi-Fi rejection capability for adjacent interferer.  
	RX parameter
	Units
	Channel bandwidth

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	ACS
	dB
	24
	21
	19.2
	18
	[17.5]



Conclusion
In this contribution, we provide consideration for NR-U ACS requirement of 100MHz CBW.
Observation 1: RF filter can reject out-of-band interferers but not feasible to deal with in-band interferers. ACS can be achieved by combining rejection capabilities from IF (Intermediate frequency) analog and digital filters.
Observation 2: In TS 38.101-1, the Table 7.5-2 and Table 7.5-5 indicate that ACS for NR bands with with FDL_low ≥ 3300 MHz is 33dB and the BW of adjacent interferer is assumed to be the same as desired signal BW. Thus, regarding implementation of IF filters’ rejection capability, the upper bound of ACS could be 33dB. 
Observation 3: For co-existence scenarios, the NR-U ACS requirement can be better or equal to Wi-Fi adjacent-interferer rejection capability, as shown below. Wi-Fi’s rejection requirement to adjacent interferer is 16dB.
Table 1: NR-U and Wi-Fi’s rejection capability for adjacent interferer 
	Wi-Fi 

	CBW (MHz)
	20
	40
	80
	

	Interferer power (dBm)
	-63
	-60
	-57
	

	Desired signal (dBm)
	-79
	-76
	-73
	

	Interferer to Signal Ratio(ISR) (dB)
	16
	16
	16
	

	Adjacent channel rejection(ACR) (dB)
	16
	16
	16
	

	NR-U 

	CBW (MHz)
	20
	40
	80
	100

	Interferer power (dBm)
	REFSENS+14
	REFSENS+14
	REFSENS+14
	REFSENS+14

	Desired signal (dBm)
	REFSENS+36.5
	REFSENS+33.5
	REFSENS+30.5
	REFSENS+30

	Interferer to Signal Ratio(ISR) (dB)
	22.5
	19.5
	16.5
	16

	ACS (dB)
	24
	21
	18
	[17.5]

	With better adjacent-interferer rejection, NR-U ISR is better than Wi-Fi ISR. 
ISRNR-U – ISRWi-Fi =ΔISR (dB)
	6.5
	3.5
	0.5
	0




[bookmark: _GoBack]Proposal 1: To consider adopting NR-U ACS of 17.5 dB for 100MHz CBW, which is equal to Wi-Fi rejection capability for adjacent interferer.  
	RX parameter
	Units
	Channel bandwidth

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	ACS
	dB
	24
	21
	19.2
	18
	[17.5]
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