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1. Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In RAN4#94e meeting, the corresponding CRs concerning Rx RF requirements for NR V2X have been approved. However, there are still some remaining RF requirements with TBD, e.g. reference sensitivity, maximum input level. This contribution will provide our analysis and views on these remaining issues for NR V2X.
2. Discussion
As per [1] in RAN4#94e meeting, a certain progress regarding Rx RF requirements for NR V2X was achieved as follows:
Issue 2-1-1: LCRB value
Agreement: Follow RAN1 agreements
Issue 2-1-2: Diversity gain
Agreement: Introduce diversity gain for 2Rx. The value of diversity gain needs further evaluation. The REFSENS can be tentatively kept as TBD in this meeting.
Issue 2-2-1: Maximum input level
Agreement: Apply the same methodology in NR Uu or LTE V2X to introduce the maximum input level for NR V2X.
Issue 2-3-1: Power in Transmission Bandwidth Configuration
Agreement: Follow the decision on the maximum input level.

Reference sensitivity
As per the latest agreement, the LCRB value should follow the RAN1 agreements. For NR V2X, the allowed RB allocation is [10, 15, 20, 25, 30, 40, 45, 50, 60, 70, 75, 80, 90, 100, 105, 110, 120, 130, 135, 140, 150, 160, 165, 170, 175, 180, 190, 195,200, 210]. Based on this, the sidelink Tx configuration for reference sensitivity is specified as Table 1.
On the other hand, it is agreed to introduce the diversity gain for 2Rx reference sensitivity, but the exact value needs further discussion. In NR Uu, the diversity gain is specified as 3dB for two antenna port reference sensitivity, which can be derived with the reference sensitivity for 2Rx for NR Uu in TS 38.101. For NR V2X, 3dB diversity gain can be reused for 2Rx reference sensitivity. 
The V2X UE REFSENS is defined by the following equation based on [2]: 
REFSENSV2X=kTB + SNRV2X +10log10(LCRB/NRB) +( NFV2X+ IM)
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: Noise figure. 13 dB is used for LAA and can be reused for NR V2X requirements. 9~10dB NF will be considered for licensed bands.
-	IM: 2.5 dB is assumed.
-	Target SNR: [-1] dB
With the above parameters, the reference sensitivity for NR V2X is specified as Table 2.
Table 1: Sidelink TX configuration for reference sensitivity of NR V2X Bands (PC5)
	NR Band / SCS / Channel bandwidth / NRB / Duplex mode

	NR V2X Band
	SCS
kHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex Mode

	n38
	15
	50
	105
	
	210
	TDD

	
	30
	20
	50
	
	105
	TDD

	
	60
	10
	20
	
	50
	TDD

	n47
	15
	50
	105
	160
	210
	TDD

	
	30
	20
	50
	75
	105
	TDD

	
	60
	10
	20
	30
	50
	TDD



Table 2: Reference sensitivity of NR V2X Bands (PC5)
	
	
	Channel bandwidth / PREFSENS_V2X(dBm)

	NR V2X
Band
	SCS
kHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex
Mode

	n38
	15
	-96.7
	-93.5
	
	-90.6
	TDD

	
	30
	-97.3
	-93.6
	
	-90.5
	TDD

	
	60
	-96.9
	-94.3
	
	-90.6
	TDD

	n47
	15
	-92.7
	-89.5
	-87.7
	-86.6
	TDD

	
	30
	-93.3
	-89.6
	-87.9
	-86.5
	TDD

	
	60
	-92.9
	-90.3
	-88.7
	-86.6
	TDD

	NOTE 1:	Reference measurement channel is defined in A.x.x.
NOTE 2:	The signal power is specified per antenna port.



Proposal 1: The sidelink Tx configuration for reference sensitivity and the reference sensitivity for NR V2X are specified as Table 1 and Table 2.

Maximum input level
The maximum input level for NR V2X should be specified with 64QAM and 256QAM separately like NR Uu. The maximum input levels in NR Uu are defined from -25 dBm to -22 dBm for the CBW from 10MHz to 40MHz. The maximum input levels for NR V2X can reuse those for NR Uu. 
Table 3: Maximum input level of NR V2X
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-251
	-251
	-231
	-221

	
	
	-272
	-272
	-252
	-242

	NOTE 1:	Reference measurement channel is FFS for 64 QAM.
NOTE 2:	Reference measurement channel is FFS for 256 QAM.



Proposal 2: The maximum input level for NR V2X is specified as Table 3.
Adjacent channel selectivity 
In terms of NR Uu or LTE V2X, the interferer power for ACS is defined as one value (-25dBm for NR Uu, -22dBm for LTE V2X) for different channel bandwidths. For NR V2X, the interferer power -25dBm for NR Uu can be reused due to the waveform difference between NR and LTE. The powers in transmission bandwidth configuration for different channel bandwidth will be correspondingly derived based on the ACS levels. The test parameters for ACS for V2X Case 2 are specified as Table 4.
Table 4: Test parameters for Adjacent channel selectivity for V2X, Case 2
	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	-56.5
	-50.5
	-49.0
	-47.5

	Pinterferer
	dBm
	-25

	BWinterferer
	MHz
	10
	10
	10
	10

	Finterferer (offset)
	MHz
	10 / -10
	15 / -15
	20 / -20
	25 / -25

	NOTE 1:	The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used.

NOTE 2:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.



Proposal 3: The test parameters for ACS for V2X Case 2 are specified as Table 4.

3. Conclusion
The reference sensitivity and maximum input level for NR V2X are primarily analysed in this paper. The following proposals are concluded as follows:

Proposal 1: The sidelink Tx configuration for reference sensitivity and the reference sensitivity for NR V2X are specified as Table 1 and Table 2.
Proposal 2: The maximum input level for NR V2X is specified as Table 3.
Proposal 3: The test parameters for ACS for V2X Case 2 are specified as Table 4.
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