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1. Introduction
In RAN4 NR AH#3 meeting, [1] was conditionally approved with ACS numbers for CBW = 25/40/60Mhz left for further study. In this contribution, we provide technical justifications and suggest to remove the brackets without the modifying ACS values.  
2. Discussion
In [1], ACS performance was specified by following three tables.
Table 1: Adjacent channel selectivity
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Table 2: Test parameters for Adjacent channel selectivity, Case 1
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NOTE 1: The transmitter shall be set to 4dB below P

CMAX_L

 at the minimum uplink configuration specified inTBD with P

CMAX_L

 as defined in subclause 6.2.5.

NOTE 2: The interferer consists of the Reference measurement channel specified in TBD

NOTE 3: The REFSENS power level is specified in TBD for two and four antenna ports, respectively.

Note 4: The signal offsets (45.5 dB etc) depend on the SNR for the RMC used for REFSENS 
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Table 3: Test parameters for Adjacent channel selectivity, Case 2
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NOTE 2: The interferer consists of the Reference measurement channel specified in TBD
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NOTE 1: In a band capable of unplink operation, the transmitter shall be set to 24dB below P

CMAX_L

 at the minimum uplink configuration specified in TBD with 

P

CMAX_L

 as defined in subclause 6.2.5.


In UE Rx implementations, ACS blockers are attenuated to the level required to pass the ACS specifications by filter chains including analog Low Pass Filters (LPFs) and digital LPFs.  For given CBW, the cascaded filter response from filter chains can be viewed as a single filter which provides the same filter response as cascaded filters. Without ambiguity, in the following content, we refer to this single filter with cascaded filter response.
In general, one important aspect of filter design is to maintain normalized filter response (normalized in frequency to CBW) the same across different BWs for simplicity, this is true for digital filters where the same filter coefficients are used across different CBW settings and also true for analog filters with the same normalized cutoff frequencies.
Next, we will show when CBW doubles, ACS value needs to reduce by 3dB. This can be shown in the following example. 

Example:

The figure (a) shows normalized filter response with ACS blockers shown on each side. When CBW=20Mhz, 5MHz blocker (block in brown color) is shown at left channel edge. When CBW = 40Mhz, 5MHz blocker (block in magenta color) is shown at right channel edge, but becomes narrower since it is normalized to the CBW=40MHz. Please note for convenience, they are plotted together for comparison. 
After filtering, the ACS blocker will be attenuated. The filtered ACS blockers are shown in figure (b). The residue blocker power P1 (for CBW = 20MHz) and P2 (for CBW = 40Mhz) will eventually contribute noise power in the following decoding process. We are interested the ratio of P2/P1 which is the noise enhancement when CBW doubles.  This ratio is a function of filter attenuation value (A) at blocker edge away  
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Figure 1. ACS blocker filtering

from channel center. 
The simulation results of the ratio of P2/P1 vs A are shown in the following table

Table 4.    P2/P1 vs. A

	A(dB)
	P2/P1(dB)

	20
	2.59

	30
	2.86

	40
	2.96

	50
	2.98

	100
	2.98


It can be seen that when A > 40dB which is the typical case for cascaded filter response, P2 is 3dB higher than P1. That means when CBW doubles, ACS noise after filtering will be 3dB higher. So ACS value in the table should be relaxed by 3dB. 
Since the values in the brackets follow 3dB rules when doubling the BW, we have following proposal.

Proposal: The table should be adopted in rel15 as ACS specification by removing brackets from the values.
3. Conclusion
In this contribution, the mathematic analysis is provided. It supports the following proposal.
Proposal: The table should be adopted in rel15 as ACS specification by removing brackets from the values.
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