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1 Introduction

During last RAN4 #79 meeting, REFSENS requirements of V2V were discussed and its core requirements were agreed. Anyway, since additional 3 dB power boosting in PSCCH were agreed during RAN#80, actual REFSENS requirements need to be updated to reflect this additional feature. In this paper, we provide our views on this issue.
2 Discussion

As a results of long discussion about PSCCH performance in RAN1, additional 3 dB fixed power booting on PSCCH was agreed as follows [1];


[image: image1]
Such RAN1 agreement didn’t considered current RAN4 REFSENS requirements of V2V. Current RAN4 agreements about V2V REFSENS are captured for information as follows [2];


[image: image2]
Current exist equation only considered that PSCCH have same PSD level with PSSCH. Anyway, to reflect current RAN1 agreements, equation to specify V2V REFSENS requirements should be changed. In Figure 1, we present conceptual diagram about REFSNS requirements including current RAN1 agreements.
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Figure 1. Concept of V2V REFSENS requirements
In our understanding based on above Figure 1, we propose updated V2V REFSENS equations as follows;
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Proposal 1. Take above equation to define V2V REFSENS requirements
Based on above equation, actual requirements of V2V should be changed as follows;

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]

[-90.4]
	
	[-87.6]

[-87.5]
	TDD

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

NOTE 2:
The signal power is specified per port.


3 Conclusion
In this contribution, we provide our views on V2V REFSENS requirements to reflect RAN1 changes on PSCCH power control.
Reference
[1] R1-168226, “Introduction of V2V into TS36.213,” Motorola Mobility
[2] R4-166967, “REFSENS requirements for V2V,” CATT, Huawei, LGE
From TS36.213 ( 14.2.1.3	UE procedure for PSCCH power control


For sidelink transmission mode 3, the UE transmit power � EMBED Equation.3 ��� for PSCCH transmission is given by


� EMBED Equation.3 ��� [dBm],


where � EMBED Equation.3 ��� and � EMBED Equation.3  ��� is determined according to subclause 14.1.1.5.


For sidelink transmission mode 4, the UE transmit power � EMBED Equation.3 ��� for PSCCH transmission is given by


� EMBED Equation.3 ��� [dBm],


where � EMBED Equation.3 ��� and � EMBED Equation.3  ��� is determined according to subclause 14.1.1.5.





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].





The reference sensitivity for V2X UE can be calculated by using the following formula,


REFSENSV2V=kTB + SNRV2V +10log10((LCRB+4)/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+4)/NRB) : 10log10((48+4)/50) = 0.17 dB for 10MHz CBW, and 10log10((96+4)/100) = 0 dB for 20MHz CBW


In equation, 4 represent PSCCH use 2 RB with 3 dB higher power than PSSCH


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