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1. Introduction

A new WI on V2V services based on LTE sidelink [1] was agreed in RAN Plenary #70, one of the objectives is to specify enhancement to sidelink synchronization procedure necessary for V2V services. In RAN1, the following agreements were made on the V2V synchronization [2, 3].
	Agreements in RAN1#84 meeting:
· GNSS or GNSS-equivalent is at the highest priority of synchronization source for time and frequency when the vehicle UE directly receives GNSS or GNSS-equivalent with sufficient reliability and the UE does not detect any cell in any carrier.

· eNB instructs vehicle UE to prioritize either eNB-based synchronization or GNSS or GNSS-equivalent at least when the eNB is in the carrier where the vehicle UE operates on PC5 V2V

· Priority of GNSS or GNSS-equivalent for other cases needs further study

· Priority of other synchronization source needs further study

· Scenarios with there is no eNB coverage and GNSS or GNSS-equivalent coverage need to be studied

· RAN1 will not optimize only for this scenario

· This scenario needs to be supported from the synchronization perspective

· RAN1 assumes that eNBs may not always have GNSS or GNSS-equivalent

· Asynchronous network case should be supported.
Agreements in RAN1#84bis meeting:
· Whether eNB timing or GNSS timing is prioritized can be per carrier cell-specifically configured by the cell on which an UE camps

· The carrier that UE camps on can be different carrier other than the carrier that the priority is configured

· If the UE does not receive such a configuration, UE selects synchronization source with the same priority order as out of coverage case

· FFS: The priority order for out of coverage case


In this paper, we discuss the potential RRM requirements for V2V synchronization based on RAN1’s current agreements.
2. Discussion
In current Rel-12/13 ProSe synchronization procedure, there are two types of reference synchronization source. The reference timing used for deriving sidelink transmission is from an eNB or another ProSe UE transmitting SLSS. Based on the RAN1’s agreements, GNSS timing can be configured as reference synchronization source for both in-coverage UE and out-of-coverage UE. 
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Figure 1: V2V synchronization scenario
As shown in Figure 1, there are three types of synchronization sources taken into consideration for V2V scenarios, including eNB, SLSS and GNSS. 
· Scenario 1: eNB-based synchronization
· If an UE (e.g., UE1) camps on a cell that eNB timing is prioritized, then UE1’s timing is derived from the eNB.
· Scenario 2: GNSS-based synchronization
· If an UE (e.g., UE2) camps on a cell that GNSS timing is prioritized, then UE2’s timing is derived from GNSS. 
· When an out-of-coverage UE (e.g., UE3) is under GNSS or GNSS-equivalent coverage, UE3’s timing is derived from GNSS. 
· Scenario 3: SLSS-based synchronization
· If an out-of-coverage UE (e.g., UE4) cannot receive GNSS, UE4’s timing might be derived from other UEs’ transmitting SLSS.
As stated in [3], it is required that high mobility performance with a relative speed up to 500 km/h should be supported for V2V operation in this work item. The existing requirements for ProSe transmission are investigated mostly in consideration of low speed. For eNB-based and SLSS-based synchronization reference, the existing requirements for SLSS transmission and ProSe measurements shall be re-evaluated under high speed propagation. We review the current RRM requirements from TS 36.133 from the viewpoint of identifying the requirements that may be impacted for V2V. The following potential RRM impacts for V2V synchronization were identified in Table 1.
Table 1.Overview on potential RRM impacts for V2V synchronization

	Impact requirements
	Impact content

	UE Transmit Timing
	eNB based timing
	The existing requirements can be reused.

	
	SLSS based timing
	The existing requirements can be reused.

	
	GNSS based timing
	V2V UE shall have the capability to follow the timing change of GNSS, and the following requirements shall be defined.
· The timing relation between the sidelink radio frame and the GNSS time
· The transmission timing error for sidelink transmissions
· The timing offset between downlink and GNSS

	Initiation/Cease of SLSS Transmissions
	eNB based timing
	The existing requirements can be reused.

	
	SLSS based timing
	The existing requirements shall be re-evaluated. Whether the existing requirements is reused depends on the ProSe measurement performance under high speed propagation

	
	GNSS based timing
	New requirements shall be defined.

	Selection/Reselection to Synchronization Reference
	eNB based timing
	Not related

	
	SLSS based timing
	Whether the existing requirements is reused depends on the SLSS detection performance under high speed propagation

	
	GNSS based timing
	Not related


3. Conclusions

In this paper, we discussed the RRM requirements for supporting V2V synchronization and the potential RRM impacts are summarized in Table 1, which suggest to be considered for defining the V2V synchronization requirements.
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