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1.	Introduction
During RAN4#94-e, a WF [1] was agreed where the following decision was taken for how to handle 60 kHz SCS for FRC design:
Option 1: FRCs for 60kHz SCS from NR Rel-15 can be reused.
(Note: To be ensure that there is not more stringent requirement on 60kHz) 
The decision was based upon the fact that no interlace has been designed in RAN1 and thereby leading RAN4 to reuse the FRC design for NR.  In this contribution, the NR FRCs have been applied to BS RF receiver requirements: reference sensitivity, in channel selectivity and dynamic range. 
2.	Discussion
In this contribution further examination of the impact of reusing NR SNR values to provide requirement derivation for ICS, REFSENS and dynamic range requirement.  For each requirement, the combination of NR FRCs and the associated SNR values are input to the requirement level along with values such as NF are taken from LAA.
Combing together equations and their input variables are as follows:
For REFSENS requirement:


Where IM are assumed as 2dB for QPSK. NF is 10 dB.
Table 1: NR-U Medium Range BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	SNR value
	 Reference sensitivity power level, PREFSENS
 (dBm)

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	-0.9
	 -92.9

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6 (Note 1)
	-1.1
	 -90.1

	NOTE 1:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



NF used for local area requirement formulation is 13 dB.
Table 2: NR-U Local Area BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	SNR value
	 Reference sensitivity power level, PREFSENS
 (dBm)

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	-0.9
	 -89.9

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6 (Note 1)
	-1.1
	 -87.1

	NOTE 1:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



For ICS requirement:



 
Where IM is assumed as 2dB and ICS is assumed as 25dBc
Table 3: NR-U Medium Range BS in-channel selectivity
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	SNR value
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	10,15,20,25,30
	60
	G-FR1-A1-9
	
0.2
	-88.8
	-69
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	40,50,60,70,80,90,100
	60
	G-FR1-A1-6
	
-0.6
	-83.6
	-63
	DFT-s-OFDM NR signal, 60 kHz SCS,
24 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.



NF used for local area requirement formulation is 13 dB.
Table 4: NR-U Local area BS in-channel selectivity
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	SNR value
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	10,15,20,25,30
	60
	G-FR1-A1-9
	0.2
	-85.8
	-66
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	40,50,60,70,80,90,100
	60
	G-FR1-A1-6
	-0.6
	-80.6
	-60
	DFT-s-OFDM NR signal, 60 kHz SCS,
24 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.



For dynamic range requirement:




[bookmark: OLE_LINK47]Where IM are assumed as 2.5dB.
Table 5: NR-U Medium Range BS dynamic range
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	SNR value
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	10
	60
	G-FR1-A2-3 
	9.1
	-62.4
	-74
	AWGN

	15
	60
	G-FR1-A2-3
	9.1
	-60.6
	-72.2
	AWGN

	20
	60
	G-FR1-A2-6
	9.3
	-59.2
	-71
	AWGN

	25
	60
	G-FR1-A2-6
	9.3
	-58.2
	-70
	AWGN

	30
	60
	G-FR1-A2-6
	9.3
	-57.4
	-69.2
	AWGN

	40
	60
	G-FR1-A2-6
	9.3
	-56.2
	-67.9
	AWGN

	50
	60
	G-FR1-A2-6
	9.3
	-55.2
	-67
	AWGN

	60
	60
	G-FR1-A2-6
	9.3
	-54.4
	-66.2
	AWGN

	70
	60
	G-FR1-A2-6
	9.3
	-53.7
	-65.5
	AWGN

	80
	60
	G-FR1-A2-6
	9.3
	-53.1
	-64.9
	AWGN

	90
	60
	G-FR1-A2-6
	9.3
	-52.6
	-64.4
	AWGN

	100
	60
	G-FR1-A2-6
	9.3
	-52.2
	-64
	AWGN

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



NF used for local area requirement formulation is 13 dB.

Table 6: NR-U Local Area BS dynamic range
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	SNR value
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	10
	60
	G-FR1-A2-3
	9.1
	-59.4
	-71.0
	AWGN

	15
	60
	G-FR1-A2-3
	9.1
	-57.6
	-69.2
	AWGN

	20
	60
	G-FR1-A2-6
	9.3
	-56.2
	-68.0
	AWGN

	25
	60
	G-FR1-A2-6
	9.3
	-55.2
	-67.0
	AWGN

	30
	60
	G-FR1-A2-6
	9.3
	-54.4
	-66.2
	AWGN

	40
	60
	G-FR1-A2-6
	9.3
	-53.2
	-65.0
	AWGN

	50
	60
	G-FR1-A2-6
	9.3
	-52.2
	-64.0
	AWGN

	60
	60
	G-FR1-A2-6
	9.3
	-51.4
	-63.2
	AWGN

	70
	60
	G-FR1-A2-6
	9.3
	-50.7
	-62.5
	AWGN

	80
	60
	G-FR1-A2-6
	9.3
	-50.2
	-62.0
	AWGN

	90
	60
	G-FR1-A2-6
	9.3
	-49.7
	-61.5
	AWGN

	100
	60
	G-FR1-A2-6
	9.3
	-49.2
	-61.0
	AWGN

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.





3.	Conclusion
In this contribution, BS RF receiver requirement levels for NR-U have been presented.  The derivation comes from SNR and FRCs from NR with variable inputs from LAA such as NF, IM, and ICS. 
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