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Introduction
In this paper we propose a value for the diversity gain for NR V2X to be used in the formula agreed to in the RAN#94-e[1] 
Discussion
In the last meeting it was agreed that the REFSENS for NR V2X should be as given below:

REFSENSV2X=kTB + SNRV2X +10log10(LCRB/NRB) +( NFV2X+ IM) - Diversity gain
Where
-	kTB: Thermal noise level in units of dBm for a given bandwidth. 
-	NF: Noise figure. A value of 13 dB is used for NR V2X requirements. 9~10dB NF will be considered for licensed bands.
-	IM: 2.5 dB is assumed.
-	Target SNR: [TBD] dB
- 	Diversity gain. A value of 2.5dB is suggested
Proposal 1: Use a value of 2.5dB for diversity gain

Since the allowed  LCRB can be [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] in NR V2X the RB allocation is limited by LCRB.  The value of LCRB that is used in the REFSENS calculation is the one that is closest to but less than NRB. 
The REFSENSE for NR V2X for n38 and n47 can be defined at shown in table 1 where a NF=9dB is used for n38.
	NR Operating band / SCS / Channel bandwidth / Duplex-mode

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

	n38
	15
	[-96.2]
	[-93.0]
	[-91.2]
	[-90.1]
	TDD

	
	30
	[-96.8]
	[-93.1]
	[-91.4]
	[-90.0]
	

	
	60
	[-96.4]
	[-93.8]
	[-92.3]
	[-90.1]
	

	n47
	15
	[-92.2]
	[-89.0]
	[-87.2]
	[-86.1]
	TDD

	
	30
	[-92.8]
	[-89.1]
	[-87.4]
	[-86.0]
	

	
	60
	[-92.4]
	[-89.8]
	[-88.3]
	[-86.1]
	


Table 1 – V2X REFSENSE for n47 and n38
Table 2 gives the LCRB values for the REFSENS calculations 

	NR Operating band / SCS / Channel bandwidth / LCRB /Duplex-mode

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

	n38
	15
	50
	105
	160
	210
	TDD

	
	30
	20
	50
	75
	105
	

	
	60
	10
	20
	30
	50
	

	n47
	15
	50
	105
	160
	210
	TDD

	
	30
	20
	50
	75
	105
	

	
	60
	10
	20
	30
	50
	


Table 2 - LCRB values for REFSENS calculations
The REFSENS numbers in table1 must be verified once simulations are completed for determining the V2X SNR. 
Proposal 2: Simulations should be conducted to verify the V2X SNR. 
To derive the target SNR, RAN4 has to first agree on the reference measurement channel to be considered in the simulation. The reference measurement channel in LTE V2X is shown below: 
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	48
	
	96

	Subcarriers per resource block
	
	
	
	
	12
	
	12

	Packets per period
	
	
	
	
	1
	
	1

	Modulation
	
	
	
	
	QPSK
	
	QPSK

	Target Coding Rate
	
	
	
	
	1/3
	
	1/3

	Transport Block Size
	
	
	
	
	3496
	
	6968

	Transport block CRC
	Bits
	
	
	
	24
	
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	1
	
	2

	Maximum number of HARQ transmissions
	
	
	
	
	1
	
	1

	Binary Channel Bits per subframe
	Bits
	
	
	
	11520
	
	23040

	Max. Throughput averaged over 1 period of 100ms
	kbps
	
	
	
	34.96
	
	69.68

	UE Category
	
	
	
	
	≥ 1
	
	≥ 1

	Note 1: 	2RBs allocated to SA transmission and 4 symbols allocated to RS.
Note 2: 	Throughput (in kbps) will depend on SA period configuration.
Note 3:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).



We suggest to use LTE reference measurement channel modulation order and code rate, i.e. Modulation=QPSK and code rate=1/3, as a starting point for simulation assumption discussion. We also suggest to use LCRB in table 2 and consider 30kHz SCS for the simulation to derive the target SNR.
Proposal 3: For target SNR simulations assumptions, SCS=30kHz (and corresponding LCRB), modulation=QPSK and code rate of 1/3 is proposed as a starting point of discussion. 
Conclusion
In this paper the REFSENS values for n38 an n47 are calculated and the following proposals are made.
Proposal 1: Use a value of 2.5dB for diversity gain

Proposal 2: Simulations should be conducted to verify the V2X SNR. 
Proposal 3: For target SNR simulations assumptions, SCS=30kHz (and corresponding LCRB), modulation=QPSK and code rate of 1/3 is proposed as a starting point of discussion. 
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