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1
Introduction 
In last RAN4 meeting, the way forward on UE sub-6GHz ACS [1] has captured the following agreement,

· ACS = 33dB for wanted channel bandwidth up to 20MHz.
· ACS for other NR wanted channel bandwidth are FFS.
· The adjacent channel bandwidth the same as the wanted signal.
· ACS for different adjacent channel bandwidth are FFS.
· ACS may be updated as SNR for Refsens is currently TBD.
In this contribution, we intend to provide our view on how to define NR UE sub-6GHz ACS requirement for channel bandwidth above 20 MHz. 
2
Discussion
In LTE ACS requirement [2], the adjacent channel interference (ACI) bandwidth is kept the same as wanted signal bandwidth only up to 5MHz channel bandwidth. Above 5MHz aggregated carrier bandwidth (BW) including downlink contiguous CA, the ACI bandwidth has been fixed at 5 MHz. The ACS, on the other hand, is scaled down by 10log(BW/5) dB for BW ≥ 20 MHz. The ACI power level is also scaled down by the same amount, in a way to keep the ratio of power spectral density (PSD) between ACI and wanted signal constant, as illustrated in Figure 2-1.

	 
	Channel Bandwidth (MHz)
	CA Bandwidth Class

	
	1.4
	3
	5
	10
	15
	20
	B
	C
	D
	E
	F

	ACS (dB)
	33
	33
	33
	33
	30
	27
	27
	24
	22.2
	21
	20


Table 2-1 LTE ACS requirement
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Figure 2-1 LTE ACS requirement for 20MHz channel bandwidth
The relaxation of ACS at wider channel bandwidth is more or less to accommodate that the channel selection filter rejection at close-in region (smaller frequency offset to the channel edge) would be worse than far-out region.   

For NR UE sub-6GHz ACS requirement up to 20MHz channel bandwidth, according to the agreed way forward [1], ACI bandwidth would be the same as wanted signal. Compared to LTE ACS requirement at 20 MHz, NR requirement is essentially tightened from both filter selectivity and receiver linearity point of view, even though the PSD ratio between ACI and wanted signal does not change. This in general would not be an issue as typical LTE UEs can handle existing ACS requirement with sufficient margin. However, for channel bandwidth wider than 20 MHz, we may start taking into account the aliasing effect due to finite ADC sample rate as well as receiver linearity. If ACI would have the same bandwidth as wanted signal, to avoid aliasing, the ADC needs to run at least 2 times the Nyquist rate, or substantial analog filtering needs to be applied. On the other hand, for sub-6GHz bands, especially for LTE re-farmed bands, there would not be many channels wider than 20 MHz available at the same time. Therefore, for channel bandwidth wider than 20 MHz, we can consider fixing the ACI bandwidth at 20 MHz.

Besides ACI, there is also in-band blockers to be considered. If in-band blocker is defined immediately adjacent to ACI for wider channel bandwidth, aliasing again could be a concern which may demand a much tighter analog filter rejection requirement. To alleviate this concern, we suggest to define an ACI region as the range from the edge of the wanted signal to one channel bandwidth (CBW) away. In-band blocker 1 (IBB1) would then be located adjacent to ACI region. Using 100MHz channel bandwidth as an example, Figure 2-2 illustrates the proposed ACI and in-band blocking test configuration.
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Figure 2-2 Illustration of the proposed ACI and in-band blocking test configuration 
Table 2-2 summarizes the proposed ACS requirement for NR channel bandwidth wider than 20 MHz.

	ACS Requirement for CBW > 20 MHz

	 
	Value
	Unit

	ACS
	33 -10log (CBW/20)
	dB

	ACI BW
	20
	MHz

	ACI Region
	±((1/2)CBW to (3/2)CBW)
	MHz


Table 2-2 Proposed ACS requirement for CBW > 20 MHz
3
Conclusion
In this contribution, we provide our view on how to define NR UE sub-6GHz ACS requirement for channel bandwidth wider than 20 MHz. 

Proposal: NR UE sub-6GHz ACS requirement for channel bandwidth wider than 20 MHz is defined as below:

	ACS Requirement for CBW > 20 MHz

	 
	Value
	Unit

	ACS
	33 -10log (CBW/20)
	dB

	ACI BW
	20
	MHz

	ACI Region
	±((1/2)CBW to (3/2)CBW)
	MHz
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