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Introduction
This contribution discusses UE reference sensitivity for V2V. This discussion takes into account the potential PSD offset between SA and Data being proposed in RAN1.
Discussion
The reference sensitivity for V2V UE can be calculated by using the following formula,
REFSENSV2V=kTB + SNRV2V +10log10(LCRB/NRB) + (NFV2V+ IM)
Where, 
· kTB: Thermal noise level in units of dBm. -104 dBm and -101 dBm can be used for 10MHz and 20MHz V2V requirements, separately.
· NFV2V: Noise figure. 
· IM: RF implementation margin.
· 10log10(LCRB/NRB) : correctional factor to account for PSD boosting resulted from (possible) narrowband transmission.
· SNRV2V : at 5% BLER joint SA/Data decoding based on link level simulation.

It’s being proposed in RAN1 that a PSD offset from [3] dB can be applied to ensure adequate link budget for SA. Such PSD offset will affect the aforementioned equation in two aspects: 1) the calculation of LCRB and 2) the calculation of SNRV2V.
Normally, LCRB is computed as the number of allocated RB assuming that the same PSD level is used for all allocated RB. Given [3] dB PSD boost for SA, the 2RBs allocated for SA should be given more weight in LCRB calculation, result in LCRB being larger than the total number of allocated RBs. This captures the fact that some power is taken out from Data RBs to put into SA RBs. Based on the FRC, we propose the following value for LCRB.
Proposal 1: If 3dB PSD boost is used for SA, the LCRB is computed for the FRC in [4] as
· For 10MHz bandwidth: LCRB = 2 * 2 + 48 = 52
· For 20MHz bandwidth: LCRB = 2 * 2 + 96 = 100.
If PSD boost is not used, LCRB = 50 for 10MHz bandwidth and 100 for 20MHz bandwidth.
As observed in our companion contribution [2], when 3dB PSD boost apply, at the same transmission power, the SNR for SA is 3dB higher than the SNR for Data. So, when calculating the joint SA/Data BLER, the SA link curve should be shifted by 3dB. Based on results in [2], we propose the following values for SNRV2V
Proposal 2: If 3dB PSD boost is used for SA, 
· For 10MHz bandwidth: SNRV2V = -3.19
· For 20MHz bandwidth: SNRV2V = -3.16
If PSD boost is not used, 
· For 10MHz bandwidth: SNRV2V = -3.18
· [bookmark: _GoBack]For 20MHz bandwidth: SNRV2V = -3.15
Proposal 3: For the remaining terms, we propose:
· 13 dB for Noise Figure
· 1.5 dB for RF implementation margin.
Then, the REFSENS values are proposed as follows for the two cases, with or without PSD boosting for SA
Table 1: Reference sensitivity for V2V without PSD boosting
	Channel bandwidth

	E-UTRA 
ProSe Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	47
	
	
	
	- 92.68
	
	-89.74
	TDD



Table 2: Reference sensitivity for V2V with PSD boosting
	Channel bandwidth

	E-UTRA 
ProSe Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	47
	
	
	
	- 92.51
	
	- 89.68
	TDD



The final REFSENS value is then chosen according to RAN1 agreement on whether there is PSD boosting for SA or not.
Proposal 4: The REFSENS values is specified using Table 1 if no PSD boosting for SA is used. Otherwise, the REFSENS values is specified using Table 2.
Conclusions
Proposal 1: If 3dB PSD boost is used for SA, the LCRB is computed for the FRC in [4] as
· For 10MHz bandwidth: LCRB = 2 * 2 + 48 = 52
· For 20MHz bandwidth: LCRB = 2 * 2 + 96 = 100.
If PSD boost is not used, LCRB = 50 for 10MHz bandwidth and 100 for 20MHz bandwidth.
Proposal 2: If 3dB PSD boost is used for SA, 
· For 10MHz bandwidth: SNRV2V = -3.19
· For 20MHz bandwidth: SNRV2V = -3.16
If PSD boost is not used, 
· For 10MHz bandwidth: SNRV2V = -3.18
· For 20MHz bandwidth: SNRV2V = -3.15
Proposal 3: For the remaining terms, we propose:
· 13 dB for Noise Figure
· 1.5 dB for RF implementation margin.
Proposal 4: The REFSENS values is specified using Table 1 if no PSD boosting for SA is used. Otherwise, the REFSENS values is specified using Table 2.
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