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1. Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In the previous RAN4 meetings, great progress on Rx RF requirements for NR V2X has been achieved. However, there are still some remaining issues, e.g. reference sensitivity, maximum input level, needing to be further discussed. In addition, the channel raster for NR V2X also has not reached a consensus in the last RAN4 meeting. This contribution will provide our views and analysis on these topics for NR V2X.
2. Discussion
Channel raster
The last RAN4 meeting failed to reach an agreement on the channel raster for NR V2X band n47. According to [2], 30kHz and 60kHz channel raster are still with square brackets. In the RAN4#92bis meeting, different companies reached a tentative consensus that the channel raster for NR V2X band n47 can be defined on the SCS basis, including 15kHz, 30kHz and 60kHz. Based on the physical layer design, both data and S-SSB for NR V2X can support 15kHz/30kHz/60kHz SCS. So we would like to keep 15kHz/30kHz/60kHz as the channel raster for NR V2X band n47. The applicable NR-ARFCN for NR V2X operating band is shown in Table 1.
Proposal 1: To keep 15kHz/30kHz/60kHz as the channel raster for NR V2X band n47. 
Table 1: Applicable NR-ARFCN for NR V2X operating band
	NR operating band
	ΔFRaster
(kHz) 
	Uplink range of NREF
(First – <Step size> – Last)
	Downlink range of NREF
(First – <Step size> – Last)

	n47
	15
	790334 – <1> – 795000
	790334 – <1> – 795000

	
	30
	790334 – <2> – 795000
	790334 – <2> – 795000

	
	60
	790334 – <4> – 795000
	790334 – <4> – 795000



Reference Sensitivity
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]In the RAN4#93 meeting, the NR V2X UE REFSENS were discussed and some certain agreements were reached in [1]. 
Propose to use [-1dB] SNR which is the same as NR to derive the REFSENS.
RAN4 assume rank1 code rate=1/3 and QPSK.
The following equation is defined for V2X REFSENS.
REFSENSV2X=kTB + SNRV2X +10log10(LCRB/NRB) +( NFV2X+ IM)
[bookmark: _GoBack]Where
-	kTB: Thermal noise level in units of dBm. -104 dBm, -101 dBm, -99.2dBm and -98dBm can be used for 10MHz, 20MHz, 30MHz and 40MHz V2X requirements separately.
-	NF: 13 dB
-	IM: 2.5 dB
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]To define the REFSENS requirement for NR V2X, the first issue is to determine how many PRBs can be configured. The second issue is to determine the SNR level, in which the definition of reference measurement channel is involved. Based on the agreements in the last RAN4 meeting, the target SNR is currently assumed as -1dB. However, the target SNR level should be eventually derived from simulation results after the definition of reference measurement channel.
Proposal 2: The target SNR level should be derived from simulation results after the definition of reference measurement channel.

Maximum input level
Maximum input level is defined as the maximum mean power received at the UE antenna port to meet a certain requirement. Based on the latest agreements on NR V2X RF requirements, the maximum input level is still controversial within a range of -25dBm to -22dBm. For LTE V2X, the maximum input level is configured as -22dBm (3dB increased from -25dBm) as the sidelink transmission for LTE V2X UE is DFT-s-OFDM waveform based. DFT-s-OFDM waveform is characterised by single-carrier transmission and thus has lower PAPR. When it comes to NR V2X UE, the waveform of input signal is CP-OFDM based and has higher PAPR. So to differentiate the different PAPR between NR V2X and LTE V2X, the maximum input power should be configured as -25dBm. The proposed maximum input level of NR V2X is shown in Table 2.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Proposal 3: The maximum input level for NR V2X should be -25dBm.
Table 2: Maximum input level for NR V2X
	Rx Parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	50 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-25
	-

	NOTE 1:	Reference measurement channel is FFS.



3. Conclusion
This contribution provides analysis on reference sensitivity, maximum input level and channel raster for NR V2X. The following proposals are concluded as follows:

Proposal 1: To keep 15kHz/30kHz/60kHz as the channel raster for NR V2X band n47. 
Proposal 2: The target SNR level should be derived from simulation results after the definition of reference measurement channel.
Proposal 3: The maximum input level for NR V2X should be -25dBm.
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