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1. Background

As discussed in [1] and [2], further clarification is needed on the subcarrier spacing for the interferer and the offset for ACS and blocking. This TP updates the TR with the clarifications.
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TEXT PROPOSAL:

7.4
In-band selectivity and blocking

7.4.1
Adjacent Channel Selectivity (ACS)

The following have been agreed for conducted ACS requirement in FR1:

-
Adopt the E-UTRA BS (46dB) ACS to all NR BS classes. 

-
The allowed REFSEN degradation is 6dB.

-
Additional frequency offset similar to LTE to avoid orthogonality between sub-carriers of wanted and interfering signal should be considered.

-
ACS interfering signal should not extend to frequency range of OOB blocking.

-
For NR channel bandwidths less than or equal to 20 MHz, to specify 5 MHz as the interfering carrier bandwidth for ACS requirements.
-
For NR channel bandwidths wider than 20 MHz, to specify 20 MHz as the interfering carrier bandwidth and -52 dBm as the interfering carrier power for ACS requirements.
The ACS requirement may be specified with an offset calculated for the exact position of the interfering signal such that the sub-carrier grid of the interferer is ½ of the subcarrier spacing offset from the sub-carrier grid of the wanted signal. Furthermore, the subcarrier spacing of the interferer and the wanted signal could be set the same, such that the offset is achieved for all subcarriers of the interferer and wanted signal. However, since only the first few sub-carriers tend to impact ACS performance it is preferable to apply 15khz sub-carrier spacing for the interferer regardless of the wanted signal subcarrier spacing, since the 15khz sub-carrier spacing has the highest spectrum utilization. Testing with the minimum distance from the active PRBs of the interferer and the wanted signal bandwidth edge is seen as more important than aligning the subcarrier spacings.

The wanted signal subcarrier spacing should be the lowest subcarrier spacing supported by the BS for the channel bandwidth in question.
Conformance of the ACS requirements can be shown in the reference direction.
Based on above agreements, the ACS requirement is specified in Tables 7.4.1-1 and 7.4.1-2.

Table 7.4.1-1: Base Station ACS in FR1

	
	
	
	
	

	
	
	


	
	

	
	
	


	
	


	NR channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]

	5, 10, 15, 20 (NOTE1)
	PREFSENS + 6dB
	Wide Area: -52

Medium Range: -47

Local Area: -44

	[25, 30, 40, 50, 60, 70, 80,90, 100] (NOTE1)
	PREFSENS + 6dB
	Wide Area: -52

Medium Range: -47

Local Area: -44

	NOTE1: The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth


Table 7.4.1-1: Base Station ACS frequency offsets in FR1

	NR channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	5
	[2.5025]
	5MHz NR signal

SCS: 15kHz

	10
	[2.5075]
	5MHz NR signal

SCS: 15kHz

	15
	[2.5125]
	5MHz NR signal

SCS: 15kHz

	20
	[2.5025]
	5MHz NR signal

SCS: 15kHz

	25
	[10.0075]
	20MHz NR signal
SCS: 15kHz

	30
	[10.0125]
	20MHz NR signal
SCS: 15kHz

	40
	[10.0075]
	20MHz NR signal
SCS: 15kHz

	50
	[10.0025]
	20MHz NR signal
SCS: 15kHz

	60
	[10.0125]
	20MHz NR signal
SCS: 15kHz

	70
	[10.0075]
	20MHz NR signal
SCS: 15kHz

	80
	[10.0025]
	20MHz NR signal
SCS: 15kHz

	90
	[10.0125]
	20MHz NR signal
SCS: 15kHz

	100
	[10.0075]
	20MHz NR signal
SCS: 15kHz


7.4.2
In-band Blocking

The following have been agreed for conducted in-band blocking requirement in FR1:

-
To specify the below 6GHz NR BS receiver in-band blocking conducted requirement for each NR BS class with an interfering signal power equal to that for the corresponding E-UTRA BS class, and the wanted signal level calculated as the BS reference sensitivity plus 6dB. 

-
The SNR for the BS reference sensitivity can be obtained at [95]% relative throughput from link level simulations.

-
The interfering signal should be defined as the same type as the interfering signal for the ACS requirement, with carrier frequency offset of two times the channel bandwidth of the interfering signal plus additional frequency offset like E-UTRA to avoid orthogonality between sub-carriers of wanted and interfering signal.

-
Consider extension on the lower and upper boundaries for the in-band blocking requirements.

-
Once the alignment of the boundary for both NR and E-UTRA is agreed for the transmitter the same solution is used for the receiver boundary.
For the narrowband blocking requirement, the requirement should be specified with an offset calculated for the exact position of the interfering signal such that the sub-carrier grid of the interferer is ½ of the subcarrier spacing offset from the sub-carrier grid of the wanted signal. Furthermore, the SCS of the interferer and the wanted signal could be set the same, such that the offset is achieved for all subcarriers of the interferer and wanted signal. However, since only the first few sub-carriers tend to impact blocking performance it is preferable to apply 15khz sub-carrier spacing for the interferer regardless of the wanted signal SCS, since the 15khz sub-carrier spacing has the highest spectrum utilization. Testing with the minimum distance from the active PRBs of the interferer and the wanted signal bandwidth edge is seen as more important than aligning the SCSs.
For the general blocking requirement, since the requirement relates to the receiver processing a large general power level, it is not important to consider the SCS for the wanted signal or the offset. The SCS was assumed to be 15khz.
The wanted signal SCS should be the lowest SCS supported by the BS for the channel bandwidth in question.
The OTA blocking requirement is tested using the same set of 5 conformance directions as the OTA sensitivity requirement. However in each direction, only one of the two blocking requirements is tested. Each of the two requirements is tested in at least one direction.
Based on above agreements, the general and narrowband blocking requirements are specified in Tables 7.4.2-1 and 7.4.2-2, respectively.

Table 7.4.2-1: Base Station general blocking requirement in FR1

	NR channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal centre frequency offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	5, 10, 15, 20
	REFSENS + 6dB
	Wide Area: -43

Medium Range: -38

Local Area: -35
	7.5
	5MHz NR signal

	[25, 30, 40, 50, 60, 70, 80, 90, 100]
	REFSENS + 6dB
	Wide Area: -43

Medium Range: -38

Local Area: -35
	30
	20MHz NR signal


Table 7.4.2-2: Base Station narrowband blocking requirement in FR1

	
	
	
	
	

	
	
	


	

	

	
	
	


	

	


	NR channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]

	5, 10, 15, 20 (NOTE 1)
	PREFSENS + 6dB
	Wide Area: -49

Medium Range: -44

Local Area: -41

	25, 30, 40, 50, 60, 70, 80, 90,100 (NOTE 1)
	PREFSENS + 6dB
	Wide Area: -49

Medium Range: -44

Local Area: -41

	NOTE1: The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth


Table 7.4.2-3: Base Station narrowband blocking requirement frequency offsets in FR1

	NR channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency offset to the band edge of the wanted carrier [kHz]
	Type of interfering signal

	5
	[342,5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5MHz NR signal, 1 RB

SCS: 15kHz

	10
	[347.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5MHz NR signal, 1 RB

SCS: 15kHz

	15
	[352.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5MHz NR signal, 1 RB

SCS: 15kHz

	20
	[342.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5MHz NR signal, 1 RB

SCS: 15kHz

	25
	[557.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	20MHz NR signal, 1 RB

SCS: 15kHz

	30
	[562.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	20MHz NR signal, 1 RB

SCS: 15kHz

	40
	[557.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	20MHz NR signal, 1 RB

SCS: 15kHz

	50
	[552.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	20MHz NR signal, 1 RB

SCS: 15kHz

	60
	[562.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	20MHz NR signal, 1 RB

SCS: 15kHz

	70
	[557.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	20MHz NR signal, 1 RB

SCS: 15kHz

	80
	[552.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	20MHz NR signal, 1 RB

SCS: 15kHz

	90
	[562.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	20MHz NR signal, 1 RB

SCS: 15kHz

	100
	[557.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	20MHz NR signal, 1 RB

SCS: 15kHz
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