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1 Introduction
A new work item on Vehicle-to-Vehicle (V2V) communication was approved in [1], and RAN4 has been tasked to specify the RRM core and performance requirements. Although the V2V services are based on LTE sidelink, the operational scenarios and services are different from Rel-13 based sidelink. Thus new requirements are needed. One of the requirements that will be affected due to V2V services are the UE transmit timing requirements. This is due to that different sources may be used for synchronization. In this contribution the transmit timing requirements of V2V UE are discussed. 

2 Discussions 
2.1 Scenarios

Following two V2V scenarios are used as baseline in RAN2. 
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Figure 1: V2V scenarios that are used as baseline. Scenario to the left considers V2V services are provided directly over the LTE sidelink while the scenario to the right considers V2V services provided via E-UTRAN.
2.2   Selection of timing reference
Rel-13 LTE sidelink timing requirements were derived using the serving cell as reference, and they are specified in section 7.16.2 in TS 36.133. There are two options. Option 1 is when no timing advance is provided by the serving cell, and in this case UE follows the timing as specified for PRACH transmissions. Option 2 applies when timing advance is provided by the serving cell, and in this case the requirements as specified for PUSCH apply. 
For V2V services the different timing references are under considerations as follows:
a) NW-derived synchronization
b) GNSS
c) Sidelink synchronization signals (SLSS)
d) Internal clock
The discussions on timing references have also taken place in RAN1 and RAN1 has so far reached the conclusion that the V2V devices that are in-coverage can be configured to follow either the eNodeB (PCell) timing or GNSS based timing. The priorities of other synchronization references in-coverage and out of network coverage are still under discussion.
In following section we study the in-coverage scenario he network can configure the UE to follow either the timing of PCell or other GNSS based sources. In practice, this means that the in-coverage V2V device can, in fact, be configured to use the timing of GNSS (reference 1) for V2V services on the sidelink while it follows the PCell timing (reference 2) as in legacy operation for cellular operation. The timing of reference 1 and reference 2 may or may not be aligned, i.e. it could be different. This can cause the resources(subframes) of WAN and V2V to be misaligned, as illustrated in Figure 2. The duration of misalignment can also vary, e.g. it can be less than 1 ms in some cases to more than 1 ms misalignment in others. This will create problems at the UE when switches between the WAN and V2V mode. 
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Figure 2: Misaligned subframes when an in-coverage V2V device follows a different timing than PCell.
To our understanding, it is the task of a eNodeB to configure the V2V UE with suitable synchronization reference. The eNodeB could either configure the UE to follow the GNSS- or GNSS equivalent timing, but it could also configure the UE to follow the downlink timing of the serving cell. If the configured synchronization reference is different from the eNodeB timing, it is proposed that the timing differences of the two references are taken into account. 
Alternatively, if RAN1 decides to allow any measurement reporting containing the timing difference, the timing difference of the preferred synchronization reference with respect to the downlink cell timing should be considered. 

Based on the discussions above, we make the following proposal:

· Proposal #1: If a V2V UE is configured to follow the timing of a synchronization reference that is different that the serving eNodeB, the timing difference between the downlink cell timing and preferred synchronization reference should be taken into account to avoid the problem of resource (subframe) misalignment. 
3 Summary 
In this contribution we have discussed the synchronization procedure of in-coverage V2V UEs. We have identified a problem that may arise if the V2V UE is configured to follow the timing of a synchronization reference that is different from the serving eNodeB timing. Based on the discussions, we have made the following proposal:
· Proposal #1: If a V2V UE is configured to follow the timing of a synchronization reference that is different that the serving eNodeB, the timing difference between the downlink cell timing and preferred synchronization reference should be taken into account to avoid the problem of resource (subframe) misalignment. 
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