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1. Introduction
In last RAN4#79 meeting, E-UTRA V2V Reference sensitivity requirement has been discussed in [1][2], however no conclusion was achieved. This document will further discuss Reference sensitivity requirement for V2V UE. A corresponding text proposal is also provided for 3GPP TR 36.785 [3].
2. Discussion
The reference sensitivity power level REFSENS is the minimum mean power applied to the UE antenna connector at which the throughput shall meet or exceed 95% of the maximum throughput of the reference measurement channels.
During the E-mail discussion after RAN4#79 meeting, it was agreed to use almost full RB allocation for REFSENS FRC definition as proposed in [4].  

The reference sensitivity for V2X 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.
· NF: Noise figure. [13] dB is used for LAA and can be reused for V2V requirements.
· IM: [2.5] dB is assumed.

· 10log10(LCRB/NRB) : 10log10(50/50) = 0dB for 10MHz CBW, and 10log10(98/100) = -0.09dB for 20MHz CBW

· SNRV2V: [-2.0]dB for 10MHz and [-2.0] dB for 20MHz are proposed at 95% throughput from the company simulation results in [4].

3. Conclusion
This document discussed the V2V UE REFSENS requirement. Based on the discussion, the V2V UE REFSENS power level is proposed as -90.5 dBm for 10MHz and -87.6 dBm for 20MHz. A corresponding text Proposal is also provided for TR36.785.
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Annex
Text Proposal in TR36.785
7.x
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to the UE antenna connector at which the throughput shall meet or exceed 95% of the maximum throughput of the reference measurement channels.
The V2V UE REFSENS for V2V UE is defined by the following equation: 
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 .
· NF: Noise figure. [13] dB is used for LAA and can be reused for V2V requirements.
· IM: [2.5] dB is assumed.

· 10log10(LCRB/NRB) : 10log10(50/50) = 0dB for 10MHz CBW, and 10log10(98/100) = -0.09dB for 20MHz CBW

· SNRV2V: [-2.0]dB for 10MHz and [-2.0] dB for 20MHz are proposed at 95% throughput from the company simulation results in [4].

Based on the above parameters, REFSENS requirement is calculated as [-90.5] dBm for 10MHz BW, and [-87.6] dBm for 20MHz BW.
When the UE is configured for E-UTRA V2X reception non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating on Band 47, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes [A.x.x] with parameters specified in Table 7.x-1.
Table 7.x-1: Reference sensitivity for V2V standalone operation
	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
	
	
	
	[-90.5]
	
	[-87.6]
	TDD

	NOTE 1:
Reference measurement channel is [A.x.x]. 

NOTE 2:
The signal power is specified per port.
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