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1. Introduction
In RAN4#97e meeting, the WF [1] on the proposed operating bands for NR SL operation in FR1 was approved. NR Band n14 was agreed as one of NR sidelink licensed operating bands. In RAN4#98e meeting, some additional information is expected to be provided for SL operating band n14. This contribution will present our initial view on Rx RF requirements for band n14.
2. Discussion
The detailed agreements are captured in the WF [1] as follows:
	· NR Band n14
· Operator Request
· R4-2016464 [3], NR Sidelink Operating Bands, AT&T, FirstNet
· NR Band n14 is dedicated for first responder communications in the United States.
· NR Band n14 is included as one of the NR sidelink licensed operating bands in FR1
· Some additional information can be provided for SL operation in n14 by RAN4 #98-e
· PC1 or PC3 for SL operation or both PC1 & PC3 in n14
· Is there any legacy Uu operation in n14 or B14?



The RF requirements for NR V2X ITS band n47 and licensed band n38 have been specified in TS 38.101-1. For the newly introduced licensed band n14, the Rx RF requirements for single carrier should be specified. Some initial considerations of band n14 V2X UE Rx requirements per each sub-clause are listed as below:
Table 1- Initial considerations of band n14 V2X UE Rx requirement
	Sub-clause
	Title
	Considerations 

	7.3E
	Reference sensitivity for V2X 
	According to TS 38.886, V2X UE REFSENS is defined by the following equation: 
REFSENSV2X=kTB + SNRV2X +10log10(LCRB*SCS*12/RX_BW) +( NFV2X+ IM) – Diversity gain
Where
-	kTB: Thermal noise level is [-174dBm(kT) + 10*log10(RX BW)]dBm.
-	NF: Noise figure. 13 dB is used for LAA and can be reused for NR V2X requirements. Assumed NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1.
-	IM: 2.5 dB is assumed. When the number of RB size equal to or less than 24RBs, 0.5dB additional relaxation is allowed.
-	Target SNR: -0.5 dB
-	Diversity gain: 3dB
Different operating bands might have different noise figures. Based on above agreements, the noise figure of band n14 is 9dB. The reference sensitivity for band n14 should be specified based on above equation per CBW/SCS.

	7.4E
	Maximum input level for V2X
	The maximum input levels specified in TS 38.101-1 apply to band n14. No new requirements need to be defined.

	7.5E
	Adjacent Channel Selectivity for V2X
	The ACS requirements specified in TS 38.101-1 apply to band n14. No new requirements need to be defined.

	7.6E
	Blocking characteristics for V2X 
	The blocking characteristic specified in TS 38.101-1 apply to band n14. No new requirements need to be defined.

	7.7E
	Spurious response for V2X 
	The spurious response requirements specified in TS 38.101-1 apply to band n14. No new requirements need to be defined.

	7.8E
	Intermodulation characteristics for V2X
	The intermodulation characteristics specified in TS 38.101-1 apply to band n14. No new requirements need to be defined.



Proposal 1: The reference sensitivity for band n14 should be specified based on above equation per CBW/SCS, wherein the noise figure of band n14 is 9dB.
Proposal 2: RAN4 to take Table 1 into consideration to specify V2X UE Rx requirements for band n14.
3. Conclusion
This contribution gives our initial considerations of band n14 V2X UE Rx requirements. The following proposals are derived:
Proposal 1: The reference sensitivity for band n14 should be specified based on the above equation per CBW/SCS, wherein the noise figure of band n14 is 9dB.
Proposal 2: RAN4 to take Table 1 into consideration to specify V2X UE Rx requirements for band n14.
Table 1- Initial considerations of band n14 V2X UE Rx requirement
	Sub-clause
	Title
	Considerations 

	7.3E
	Reference sensitivity for V2X 
	According to TS 38.886, V2X UE REFSENS is defined by the following equation: 
REFSENSV2X=kTB + SNRV2X +10log10(LCRB*SCS*12/RX_BW) +( NFV2X+ IM) – Diversity gain
Where
-	kTB: Thermal noise level is [-174dBm(kT) + 10*log10(RX BW)]dBm.
-	NF: Noise figure. 13 dB is used for LAA and can be reused for NR V2X requirements. Assumed NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1.
-	IM: 2.5 dB is assumed. When the number of RB size equal to or less than 24RBs, 0.5dB additional relaxation is allowed.
-	Target SNR: -0.5 dB
-	Diversity gain: 3dB
Different operating bands might have different noise figures. Based on above agreements, the noise figure of band n14 is 9dB. The reference sensitivity for band n14 should be specified based on above equation per CBW/SCS.

	7.4E
	Maximum input level for V2X
	The maximum input levels specified in TS 38.101-1 apply to band n14. No new requirements need to be defined.

	7.5E
	Adjacent Channel Selectivity for V2X
	The ACS requirements specified in TS 38.101-1 apply to band n14. No new requirements need to be defined.

	7.6E
	Blocking characteristics for V2X 
	The blocking characteristic specified in TS 38.101-1 apply to band n14. No new requirements need to be defined.

	7.7E
	Spurious response for V2X 
	The spurious response requirements specified in TS 38.101-1 apply to band n14. No new requirements need to be defined.

	7.8E
	Intermodulation characteristics for V2X
	The intermodulation characteristics specified in TS 38.101-1 apply to band n14. No new requirements need to be defined.
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