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1 Introduction
According to the agreed work plan for V2V services based on LTE sidelink [2] in RAN4#78, in Mexico RAN4 would discuss following aspects for V2V:
· Preliminary Simulation results for adjacent channel coexistence evaluation
· Revised coexistence scenarios & detail simulation parameters
· Licensed band operation (2GHz)
· Unlicensed band operation (5.9GHz)
· Operating bands for V2V services
· Study on the regulatory requirements for unlicensed bands (5850-5925MHz)
· UE Tx/Rx requirements
In this contribution the initial discussion on V2V UE RF impact is provided based on V2V application scenario and potential enhancement discussed in RAN1. 
2 Potential enhancements and considerations
The Rel-14 PC5-V2V is designed based on sidelink physical layer mechanism. In TR36.885 the potential further technical enhancements to support PC-5 based V2V include :

· DMRS enhancement to cope with high doppler of vhiecle 
There may be no explict impct on UE RF requirements and corresponding enhancement should be considered to be verified in performance part.  

· Resource allocation enhancement
Considering the transimission power control is captured as candidate enhancement, it may imply more power control requiremment for V2V UE compared with D2D UE. 
It can be found that the number of PRB allocated for V2V transmission and reception in RAN1 is at least equalant to the arrangement for D2D communicaiton. Hence we believe the dominating update compared with requirement of D2D communication may be RFC of receiver side according to final agreement in RAN1. 

· Sychronization scheme 

RAN1 LS in [5] asked RAN4 to define requirement on sidelink synchronization based on the RAN1 agreements. However it seems taht reuse of existing specification for frequency error may be sufficient to guarantee V2V performance. The necessity to introduce new definition for the GNSS based requirement should be further clarified dependent on RAN1 further agreement.  

· Necessary interferance mitigation scheme based on co-existence study with legacy system

Currently, RAN1 is still going on with the co-existence evluation for co-channel case. No consensus on whether existing solution/scheme is sufficient. The impact on RF requirement should be further checked, if any new solution/scheme is invovled in V2V application.
Furthermore, in updated WID [1] there are some other aspects considered in Rel-14 V2V which may have impact on UE RF side as listed below: 
· 23 dBm UE maximum transmit power is assumed

There is regulation restriction of 23dBm/MHz PSD on relative ITS system. If this restriction is also application for PC5- V2V application, the legacy definition of maximum transmit power should be further modified accordingly for power class 3 of V2V UE. 
· 5GHz LAA operation is not part of the WI
It means that co-existence with 5GHz LAA operation is out of Rel-14 V2V WI scope. The RF requirements related to adjacent co-existence study should be determined based on evaluation between 2GHz legacy LTE system and existing 5.9GHz ITS system.
· UE Tx and Rx RF requirement covering operations at up to 6 GHz carrier

Regarding the operating band there is a WF [6] indicates that the for 2GHz licensed operation it encourages operators to submit proposals and for 6GHz operation there are two options to be studied. In next sub-clause the discussion is mainly for 2GHz licensed band unless otherwise stated. In current specification there is no Tx requirement for up to 6GHz for both legacy UE and D2D UE. Hence the corresponding RF requirement should be discussed further.
3 Impact on RAN4 RF requirements 
3.1 General part
For V2V UE new sub-clauses should be considered to capture operating band and channel bandwidth. If new band is introduced for 5.9GHz, the EARFCN should also be updated. 
3.2 Tx requirements
We believe that the D2D RF requirement should be recognized as the starting point for PC5-V2V. In this section the general discussion is provided in following table for each specific requirement based on this baseline. 
	Requirement
	Discussion

	Transmit power
	Maximum output power
	Whether to take into account PSD restriction in definition is FFS

	
	MPR/A-MPR
	V2V physical channels reuse the D2D channel structure with enhancement basically on DM RS, hence the power reduction defined for corresponding physical channels of D2D could be reused for V2V. 

	
	Configured transmitted power
	The Pcmax definition should be updated based on existing definition of D2D if new terminology introduced by RAN2. 

	Output power dynamic 
	Minimum output power
	Requirement of -40dBm minimum output power should be maintained for V2V.

Single carrier PC5-V2V: No impact on specification
Multiple carrier PC5-V2V: new sub-clause for V2V with the similar requirements as those for D2D 

	
	Transmit off power
	Requirement of -50dBm minimum output power should be maintained for V2V.

	
	On/off time mask
	Reuse corresponding D2D requirements if no additional modification in RAN1 for physical channels.  

	Power control 
	FFS depending on RAN1 decision.

	Transmit signal quality 
	Frequency error
	Existing frequency accuracy of ±0.1 PPM relative to received eNB carrier frequency is adequate to verify UE performance.     

	
	EVM 
	Reuse existing requirements with necessary changes according to enhancement in physical layer.

	
	Carrier leakage
	

	
	In-band emission
	

	
	EVM equalizer spectrum flatness
	

	Output RF spectrum emission
	Occupied bandwidth
	No change needed for current spec.

	
	ACLR/SEM
	FFS based on evaluation outcome of RAN4 co-existence study.

	
	Spurious emission 
	For V2V transmissions, the spurious emission requirements of the corresponding E‑UTRA band shall apply.

	Transmit IM
	No change needed for current spec.


3.3 Rx requirements

According traffic model considered for V2V application and corresponding evaluation in RAN1, the V2V would receive with whole channel bandwidth allocated for transmission. Consequently, the receiver requirements for D2D communication should be taken as baseline for V2V UE reception discussion in table below. 
	Requirement
	Discussion

	Receiver sensitivity
	No change for V2V UE operating in legacy TDD bands asked by operators other than RMC.
For V2V UE operating in legacy FDD bands the principle used for D2D REFSENS could be reused combined with physical layer enhancement. 

	Maximum input level 
	-22dBm is suggested to be applied for V2V UE.

	ACS
	FFS based on evaluation outcome of RAN4 co-existence study.

	Blocking
	It is proposed to reuse existing requirement with updated REFSENS.

	Spurious response
	It is proposed to reuse existing requirement with updated REFSENS.

	Receiver IM
	It is proposed to reuse existing requirement with updated REFSENS.

	Spurious emissions/Receiver imagine 
	No impact


4 Conclusion
In this contribution the primary discussion on RF requirement impact on V2V UE is presented. Our proposals are summarized as below:
Proposal 1: for 2GHz V2V operation the D2D RF requirement should be considered as baseline. 
Proposal 2: the requirement for 5.9 GHz V2V operation is FFS. 

It is suggested to taken into the considerations shown in this contribution in future study.  
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