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1. Introduction

In the previous meetings RAN4 has been discussed UE for sub 6 GHz. ACS for re-farming bands has been agreed on [1]. This contribution provides our view on the ACS for both re-farming and NR bands and proposes a relaxation of the ACS level for the wide BWs in the NR bands and to remove of the brackets for the re-farming bands. We also propose to adapt the FInterferer frequency offset considering that the spectrum utilization for NR is higher compared to LTE.
2. Adjacent Channel Sensitivity for sub 6 GHz
Adjacent Channel Selectivity (ACS) is a measure of the ability of a receiver to receive a signal at its assigned channel frequency in the presence of a strong signal in the adjacent channel considering a frequency offset from the center frequency of the assigned channel. In this contribution we share our view of ACS for sub 6 GHz, which is divided into two subsections, ACS for re-farming bands and ACS for NR bands.
2.1 ACS for re-farming bands
The ACS requirements for NR re-farming bands for up to 20 MHz was agreed in [1], in which the same requirement for the ACS level as specified in LTE [2], since the interferer signal bandwidth of 5 MHz is kept for the cases of 5, 10, 15 and 20 MHz.  For additional BWs added to NR re-farmed bands such as 25, 40, 50 and 60 MHz the same scaling for the ACS level has been applied, thus we have removed the brackets from [1] for the BWs wider than 20 MHz and propose the following table for ACS re-farming bands.
Table 1: Adjacent Channel Selectivity for re-farming bands

	Rx Parameter
	Units
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	40
MHz
	50
MHz
	60

MHz

	ACS
	dB
	33.0
	33.0
	30.0
	27.0
	26.0
	24.0
	23.0
	22.5


An important aspect to consider is that the spectrum utilization has increased for NR compared to LTE [3], thus it is not reasonable to maintain the same interferer level. We propose to modify the interferer level accordingly due to the changes in the SU for NR, this will facilitate to keep the same filter order.
Proposal 1:
The interferer level for re-farming bands and NR bands has to be adapted in Tables 2, 3, 5 and 6 due to the changes in the spectrum utilization in NR compared to LTE. 
Table 2: Test parameters for Adjacent channel selectivity for re-farming bands, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40MHz
	50MHz
	60MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14

	PInterferer
	dBm
	REFSENS +TBD
	REFSENS + TBD
	REFSENS + TBD
	REFSENS + TBD
	REFSENS + TBD
	REFSENS + TBD
	REFSENS + TBD
	REFSENS + TBD

	BWInterferer 
	MHz
	5
	5
	5
	5
	5
	5
	5
	5

	FInterferer (offset)
SCS=15kHz
	MHz
	5+0.0025
/
-5-0.0025
	7.5+0.0075
/
-7.5-0.0075
	10+0.0125
/
-10-0.0125
	12.5+0.0025
/
-12.5-0.0025
	15+0.0075
/
-15-0.0075
	22.5+0.0075
/
-22.5-0.0075
	NA
	NA

	FInterferer (offset)
SCS=30kHz
	MHz
	NA
	7.5+0.015
/
-7.5-0.015
	10+0.005
/
-10-0.005
	12.5+0.025
/
-12.5-0.025
	15+0.015
/
-15-0.015
	22.5+0.015
/
-22.5-0.015
	27.5+0.025
/
-27.5-0.025
	32.5+0.005
/
-32.5-0.005

	FInterferer (offset)
SCS=60kHz
	MHz
	NA
	7.5+0.030
/
-7.5-0.030
	10+0.05
/
-10-0.05
	12.5+0.010
/
-12.5-0.010
	15+0.030
/
-15-0.030
	22.5+0.030
/
-22.5-0.030
	27.5+0.010
/
-27.5-0.010
	32.5+0.05
/
-32.5-0.05


Table 3: Test parameters for Adjacent channel selectivity for re-farming bands, Case 2
	Rx Parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40MHz
	50MHz
	60MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-56.5
	-56.5
	-53.5
	-50.5
	-49.5
	-47.5
	-46.5
	-46

	PInterferer
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	BWInterferer 
	MHz
	5
	5
	5
	5
	5
	5
	5
	5

	FInterferer (offset)
SCS=15kHz
	MHz
	5+0.0025
/
-5-0.0025
	7.5+0.0075
/
-7.5-0.0075
	10+0.0125
/
-10-0.0125
	12.5+0.0025
/
-12.5-0.0025
	15+0.0075
/
-15-0.0075
	22.5+0.0075
/
-22.5-0.0075
	NA
	NA

	FInterferer (offset)
SCS=30kHz
	MHz
	NA
	7.5+0.015
/
-7.5-0.015
	10+0.005
/
-10-0.005
	12.5+0.025
/
-12.5-0.025
	15+0.015
/
-15-0.015
	22.5+0.015
/
-22.5-0.015
	27.5+0.025
/
-27.5-0.025
	32.5+0.005
/
-32.5-0.005

	FInterferer (offset)
SCS=60kHz
	MHz
	NA
	7.5+0.030
/
-7.5-0.030
	10+0.05
/
-10-0.05
	12.5+0.010
/
-12.5-0.010
	15+0.030
/
-15-0.030
	22.5+0.030
/
-22.5-0.030
	27.5+0.010
/
-27.5-0.010
	32.5+0.05
/
-32.5-0.05

	NOTE 1: In a band capable of unplink operation, the transmitter shall be set to 24dB below PCMAX_L at the minimum uplink configuration specified in TBD with PCMAX_L as defined in subclause 6.2.5.

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


Proposal 2:
To agree on the number on Table 1 for the ACS for re-farming bands, Table 2 for the test parameters for ACS, Case 1 and Table 3 for the test parameters for ACS, Case 2.
2.2 ACS for NR bands

For the NR bands the agreement for the interferer BW has changed – compared to re-farming bands where the interferer BW is 5 MHz- such that the adjacent channel BW is the same as the wanted signal BW. Additionality a high spectral utilization is considered for NR. Both modifications impact on the definition of the ACS for NR bands.
ACS is defined as the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s). Thus the adjacent channel selectivity is primarily associated with the filter performance. An ideal response of a filter would have an immediate transition between the pass band and the stop band, introducing no losses with no signal allowance on the stop band. In reality such a filter is not possible, there are loss in the pass and such a steepness on the filter cannot be achieved. It is very important for the filter to get as quick as possible a level of rejection outside the pass band. Therefore, the specification requires a minimum effective attenuation of the adjacent signal within the filter capabilities. It is necessary to tailor the filter bandwidth to the transmission being received, in the Figure 1 a comparison is shown between LTE with narrower blocker compared to the NR.
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Figure 1: ACS Blocker for LTE (left) and ACS for NR (right)
The ACS requirement for NR bands needs to be relaxed taking in to account that the spectral utilization for NR is higher compared to LTE (i.e. 98.35 % at 100 MHz for SCS 30 kHz), which has an impact on the complexity for the implementation of the digital filter. The increase of the ACS blocker level compared to LTE contiguous CA has a direct impact on the requirements of the filter. In NR the digital filter design has to satisfy more constraints for the wider BW (i.e. 50 MHz, 100 MHz), the narrower separation between the wanted signal and the ACS blockers the higher the limitation on the steepness of the filter. Therefore, we propose to relax the number of ACS for 50 MHz and 100 MHz as shown in the table below. The ACS for the 50 MHz and 100 MHz case is modified to 30 dB and 27 dB respectively as shown in Table 4. For Table 5 and 6, the similar argument has been taking into account for the delta on the interferer frequency offset (Finterferer) as explained in subsection 2.1
Table 4: Adjacent channel selectivity for NR bands
	Rx Parameter
	Units
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	50
MHz
	100
MHz

	ACS
	dB
	33.0
	33.0
	33.0
	33.0
	30.0
	27.0


Table 5: Test parameters for Adjacent channel selectivity for NR bands, Case 1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	50 MHz
	100 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14

	PInterferer
	dBm
	REFSENS + TBD
	REFSENS + TBD
	REFSENS + TBD
	REFSENS + TBD
	REFSENS + TBD
	REFSENS + TBD

	BWInterferer
	MHz
	5
	10
	15
	20
	50
	100

	FInterferer (offset)

For SCS of 15kHz
	MHz
	5+0.0025

/

-5-0.0025
	10+0.0075

/

-10-0.0075
	15+0.0125

/

-15-0.0125
	20+0.0025

/

-20-0.0025
	50+0.0025

/

-50-0.0025
	100+0.0075

/

-100-0.0075

	FInterferer (offset)

For SCS of 30kHz
	MHz
	5+0.025

/

-5-0.025
	10+0.015

/

-10-0.015
	15+0.005

/

-15-0.005
	20+0.025

/

-20-0.025
	50+0.025

/

-50-0.025
	100+0.015

/

-100-0.015

	FInterferer (offset)

For SCS of 60kHz
	MHz
	5+0.010

/

-5-0.010
	10+0.030

/

-10-0.030
	15+0.050

/

-15-0.050
	20+0.010

/

-20-0.010
	50+0.010

/

-50-0.010
	100+0.030

/

-100-0.030


Table 6: Test parameters for Adjacent channel selectivity for NR bands, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	50 MHz
	100 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-56.5
	-56.5
	-56.5
	-56.5
	-56.5
	-56.5

	PInterferer
	dBm
	TBD

	BWInterferer 
	MHz
	5
	10
	15
	20
	50
	100

	FInterferer (offset)

For SCS of 15kHz
	MHz
	5+0.0025

/

-5-0.0025
	10+0.0075

/

-10-0.0075
	15+0.0125

/

-15-0.0125
	20+0.0025

/

-20-0.0025
	50+0.0025

/

-50-0.0025
	100+0.0075

/

-100-0.0075

	FInterferer (offset)

For SCS of 30kHz
	MHz
	5+0.025

/

-5-0.025
	10+0.015

/

-10-0.015
	15+0.005

/

-15-0.005
	20+0.025

/

-20-0.025
	50+0.025

/

-50-0.025
	100+0.015

/

-100-0.015

	FInterferer (offset)

For SCS of 60kHz
	MHz
	5+0.010

/

-5-0.010
	10+0.030

/

-10-0.030
	15+0.050

/

-15-0.050
	20+0.010

/

-20-0.010
	50+0.010

/

-50-0.010
	100+0.030

/

-100-0.030


Proposal 3:
To agree on the number on Table 4 for the ACS for NR bands, Table 5 for the test parameters for ACS, Case 1 and Table 6 for the test parameters for ACS, Case 2.

3. Conclusions
In this contribution we provided our view for ACS for sub 6 GHz, for both re-farming and NR bands. In summary, we make the following proposals:
Proposal 1:
The interferer level for re-farming bands and NR bands has to be adapted in Tables 2, 3, 5 and 6 due to the changes in the spectrum utilization in NR compared to LTE. 
Proposal 2:
To agree on the number on Table 1 for the ACS for re-farming bands, Table 2 for the test parameters for ACS, Case 1 and Table 3 for the test parameters for ACS, Case 2.
Proposal 3:
To agree on the number on Table 4 for the ACS for NR bands, Table 5 for the test parameters for ACS, Case 1 and Table 6 for the test parameters for ACS, Case 2.
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