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1	Introduction 
In RAN#94-e the scope of WF on UE receiver requirements for NR-U [1] was noted but it shares the main progress of the past meeting, which includes the further study of two test configuration and ACS values. This contribution provides our view on the definition of ACS requirements for single carrier and intra-band contiguous CA in NR-U.
2	Discussion 
2.1	ACS – single carrier
In our view it is important to consider the adjacent channel interference ratio (ACIR) in the discussion on the definition of the ACS value for NR-U, which describes the interference level generated by interfering system to victim system. ACIR is defined as the ratio of the total transmitted power from the base station or the UE to the total interference power affecting a victim receiver. 


ACLR is used to define the radio performance of transmitter, while ACS reflects the receiver radio performance. Table 1 captures the ACS levels and ACLR limits at 20 MHz for LTE LAA, WiFi 802.11ax and NR FR1 (>= 3300 MHz). 

Table 1: ACS levels and ACLR limits
	LTE LAA 
	WiFi
	NR FR1

	ACS level = 27 dB
ACLR limit = 45 dB
	ACS level = 13 dB
ACLR limit = 26 dB
	ACS level = 33 dB
ACLR limit = 45 dB



The parameters in the table were considered for the calculation of ACIR, the results for the ACIR values are around 27 dB for LTE LAA, around 13 dB for WiFI and around 33 dB for NR FR1. In [1] the following two options for ACS values for NR-U were proposed: 
· Option 1: ACS level = 14 dB and ACLR limit = 30 dB, ACIR will be around 14 dB 
· Option 2: ACS level = 25 – 30 dB and ACLR limit = 30 dB, ACIR will range from 24 to 27 dB
The WF on remaining UE Tx requirements for NR-U [2] contains the agreement for NR-U ACLR limit 27 dB (for PC5), whereas 30 dB is still under discussion for NR-U ACLR for PC3. For this calculation we have taken the ACLR limit of 30 dB.  Considering this ACLR value the Option 1 results in ACIR of 14 dB similar to WiFi and Option 2 has an ACIR value that ranges between 24 to 27 dB. 
The relation between ACLR, ACS is represented by ACIR and it gives the total interference power falling into the receiver. It is an important parameter that we should consider in the estimation of the ACS value. In NR the difference between ACS level and ACLR level is 12 dB. The significant difference between ACLR in NR-U and ACLR in LTE/NR can have an impact on the receiver testing, if the ACS is not adjusted accordingly. In case ACLR and ACS values are very similar – as in Option 2 – the ACS receiver test will be dominated by ACLR instead of ACS. 
For these reasons, we are proposing an ACS value of 18 dB for 20 MHz, which results in an ACIR of 18 dB when considering an ACLR value of 30 dB. Assuming the ACS value of 18 dB, the difference between ACS and ACLR in NR-U would be 12 dB, which is the same difference as in NR. Additionally, having 18 dB for ACS results in a better ACIR value compared to Option 1 (ACS = 14 dB) and achieves a better isolation between the two adjacent channels.
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ACS level for 20 MHz wanted channel bandwidth is defined as 18 dB. For the interferer bandwidth it’s considered the agreement in NR FR1 (>= 3300 MHz) in which the interferer bandwidth is the same as the wanted channel bandwidth. The results for the ACS level remain constant with BW, therefore the ACS level is 18 dB from 20 MHz to 80 MHz. 
Table 2: Single Carrier ACS levels for NR-U
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	ACS level 
	18 dB
	18 dB
	18 dB
	18 dB



In our view, the interferer bandwidth should be the same as the wanted channel bandwidth to keep consistency with previous agreements for the NR specification. For the same reason, in NR-U the wanted power level should be defined as REFSENS + 14 dB.
[bookmark: _Toc32359872][bookmark: _Toc32359919][bookmark: _Toc32363292][bookmark: _Toc32363722][bookmark: _Toc32551535]Proposal 1:	REFSENS + 14 shall be defined as the wanted power level for ACS in case 1.
Proposal 2:	RAN4 shall consider for NR-U the agreement of NR FR1 (>= 3300 MHz) and define the interferer bandwidth the same as the wanted channel bandwidth.
Proposal 3:	NR-U ACS level values shall be defined as 18 dB from 20 MHz to 80 MHz.
2.1	ACS – intra-band contiguous CA
In NR FR1 the estimation of the ACS values for intra-band contiguous CA was calculated with a similar equation as provided in the previous subsection but for the following calculation the interferer bandwidth is defined as the minimum bandwidth of the CCs from the corresponding BW class, and the wanted bandwidth refers to the aggregated bandwidth.
In NR-U for n46 the bandwidth classes B, C, D, E and I are considered at the moment:
· For BW class B, with 2 contiguous CC and aggregated BW from 20 up to 100 MHz. For the BW class B the potential minimum CC BW could be 20 MHz.
· For BW class C, with 2 contiguous CC and aggregated BW between 100 up to 200 MHz. For the BW class C the potential minimum CC BW could be 40 MHz.
· For BW class D, with 3 contiguous CC and aggregated BW between 200 up to 300 MHz. For the BW class D the potential minimum CC BW could be 60 MHz.
· For BW class E with 4 contiguous CC and aggregated BW between 300 up to 400 MHz. For the BW class E the potential minimum CC BW could be 80 MHz.
· For BW class I, with 5 contiguous CC and aggregated BW between 200 up to 250 MHz. For the BW class I the potential minimum CC BW could be 20 MHz.
In Table 3 “Max_BWaggregated” refers to the maximum aggregated BW for the corresponding BW Class. In the table we have captured the ACS values when considering two different interferer BW. In our view the CA requirement should not be more stringent than the single carrier requirement, so in the following calculation the ACS single carrier value is 18 dB. ACS level in Scenario 1 and Scenario 2 have been calculated considering the equation from the previous subsection. Scenario 1 considers the minimum CC bandwidth of the CCs from the corresponding BW class for the interferer bandwidth and Scenario 2 considers a fixed interferer of 60 MHz for the BW Classes D, E and I. As you can see in the table below, we have taken into account for the interferer BW only the single carrier bandwidth defined in NR-U such as 20, 40 and 60 MHz.
Table 3: ACS for intra-band contiguous CA for NR-U
	BW Class
	Max_BWaggregated
	1) Interferer BW = Min CC BW
	1) ACS_CA
	2) Interferer BW 
	2) ACS_CA

	B
	100 MHz
	20 MHz
	11 dB
	20 MHz
	11 dB

	C
	200 MHz
	40 MHz
	11 dB
	40 MHz
	11 dB

	D
	300 MHz
	60 MHz
	11 dB
	60 MHz
	11 dB

	E
	400 MHz
	80 MHz
	11 dB
	60 MHz
	10 dB

	I
	250 MHz
	20 MHz
	7 dB
	60 MHz
	12 dB



Our proposal is to have Scenario II, for BW Class larger than BW Class C an interferer BW of 60 MHz, and for BW Classes B and C our proposal is to maintain NR agreement to have the interferer BW equal the minimum CC BW, which is 20 MHz and 40 respectively . 
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Proposal 5:	RAN4 shall define the interferer BW as 60 MHz for BW Classes larger than BW Class C.
3	Conclusions
This contribution provides our view on ACS requirement for NR-U and makes the following proposals:
Proposal 1:	REFSENS + 14 shall be defined as the wanted power level for ACS in case 1.
Proposal 2:	RAN4 shall consider for NR-U the agreement of NR FR1 (>= 3300 MHz) and define the interferer bandwidth the same as the wanted channel bandwidth.
Proposal 3:	NR-U ACS level values shall be defined as 18 dB from 20 MHz to 80 MHz.
Proposal 4:	RAN4 shall define the interferer BW for BW Class B and BW Class C equal to the min CC BW in the corresponding BW Class.
Proposal 5:	RAN4 shall define the interferer BW as 60 MHz for BW Classes larger than BW Class C.
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