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1 Introduction

Since the completion date of V2V WI is Sept. 2016, there remains only 2 meeting RAN4 #79 and RAN4 #80 to complete V2V WI including RAN4 RF/RRM core part, on time.

For RF core part requirements, most Tx RF requirements in 3GPP focused on transmit power and emission requirements related its waveform. Thus, there is no major impact expected in relation with RAN1 core completion. On the other hand, as for the Rx RF core part requirements, the most important requirement in 3GPP is REFSENS since all the other Rx RF requirements are based on REFSENS level except spurious response requirement. Also REFSENS of V2V is tightly related with RAN1 core completion.

In this contribution, we provide our views about V2V REFSENS to make progress and close V2V WI on time.

2 Discussion
Since most LTE based V2V technology is based on Rel-12 D2D technology except a few enhancements including RS structure to support high mobility, the procedure to make V2V related requirements can be based on that of D2D.
As we know, REFSENS is the basic UE Rx RF requirement to verify noise figure of Rx RF and it is defined as band specific manner since REFSENS is reflecting UE Rx front-end device characteristics. For D2D cases, REFSENS is made by applying ∆SNRD2D-WAN as following Eq. (1)
· REFSENSD2D = REFSENSWAN + ∆SNRD2D-WAN + f(∆ILUL-DL) + 10log10(LCRB/NRB) [dBm]  
(1)
Since, D2D is always co-operating on WAN carrier, above approach is reasonable to save time to reflect band-specific RF characteristics. As for REFSENS of V2V, we need to consider separated approach regarding its operating band and we propose following;
Proposal 1. For V2V service in legacy operating bands, REFSENS can be made by same approach as D2D of Eq. 1
Proposal 2. For standalone V2V band such as ITS band, REFSENS can be made on by following Eq. 2
· REFSENSV2V=kTB + NFV2V + SNRV2V + IM + 10log10(LCRB/NRB) [dBm]


(2)
· kTB : Thermal noise level in units of dBm. -104 dBm is used for 10MHz LTE CBW and can be reused for V2V requirements 
· NF : Noise figure. 9 dB is used for LTE and can be reused for V2V requirements
· SNRV2V : Target SNR value to meet QoS of essential V2V services. This value should be evaluated by simulation campaign in RAN4 demodulation. For LTE, QPSK R=1/3 is consider as baseline and -4 dB including 2 Rx diversity gain is used.
· IM : implementation margin including UE Rx RF IL. This value should be captured by filter vender’s input.

· 10log10(LCRB/NRB) : Thermal noise level compensation factor when partial-loading is used and no OCNG is added as we did in D2D.
Proposal 3. For the partially allocated V2V RMC, no OCNG shall be added as we already did in D2D WI.

From Eq. 1 and Eq. 2, only SNRV2V and 10log10(LCRB/NRB) are related with RAN1 physical spec. However, we can expect before RAN1 work completion, reminding LTE based V2V is based on Rel-12 D2D communication. For the completion of V2V WI on time, we should have some initial discussion to make REFSENS requirement within limited time, even if there is no concrete RAN1 spec related with V2V at this time.  REFSENS requirement can be finalized reflecting delta after RAN1 spec freezing. In Table 1 and 2, we draft our proposal about RMC and simulation assumptions for V2V REFSENS.
Table 1. Proposed RMC for V2V REFSENS

	V2V Physical Channels
and Signals
	Info Bits
	CRC
Size
	Coding
	Modulation
	PRBs
(LCRB)
	HARQ
ReTx

	Communications
	PSCCH
	[40 bits]1 (10 Mhz)
	16
	Rel-8 TBCC
	QPSK
	1
	1

	
	PSSCH2
	300 byte (10 MHz)
	24
	Rel-8 TC
	QPSK
	24
	1

	
	
	(190 byte (10MHz))
	
	
	
	(16)
	

	Note 1. SA payload can be changed by RAN1 decision

Note 2. For PSSCH, information bits and allocated PRBs can be changed by V2V specific service type and RAN1 decision


Table 2. Proposed simulation assumption
(Only applicable to RMCS for V2V REFSENS for target SNR evaluation of REFSENS requirement)

	V2V Test/Simulation
parameter
	Proposals

	
	Rx RF characteristics

	AGC settling time
(not used for demodulation)
	QPSK: 1 symbol

	Tx EVM
	10%

	UE RRC state
	Not required for simulation purpose. Will be needed
when test procedure is defined, and is FFS

	Propagation channel
	Static : H = [ 1; 1]

	Doppler spectrum
	N/A

	Timing error
(Sync reference and V2V Tx)
	[±12Ts]

	Frequency error
(Sync reference and V2V Tx)
	±10 Hz, Optional ±[200]Hz

	HARQ retransmissions
	No retransmission

	Soft-combining 
	No soft combining

	Performance metric
	SNR @ x% [BLER]/[Throughput]

	Note 1. The details of the parameters in square brackets above can be discussed over email prior to the next meeting to align the simulation assumptions and results.


For timely completion of V2V WI, we propose following;
Proposal 4. Start discussion about REFSENS requirements based on Table 1 and Table 2 and reflect delta after RAN1 Spec freezing by e-mail discussion if possible.
3 Conclusion
In this contribution, we provide our views about V2V REFSENS to make progress and close V2V WI on time. For proposal, we propose followings;
Proposal 1. For V2V service in legacy operating bands, REFSENS can be made by same approach as D2D on Eq. 1

Proposal 2. For standalone V2V band such as ITS band, REFSENS can be made on by following Eq. 2
Proposal 3. For the partially allocated V2V RMC, no OCNG shall be added as we already did in D2D WI.
Proposal 4. Start discussion about REFSENS requirements based on Table 1 and Table 2 and reflect delta after RAN1 Spec freezing by e-mail discussion if possible.
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