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1. Introduction

WI for Support for V2V services based on LTE sidelink was agreed in RAN#70. The objectives of this work item are to specify LTE sidelink enhancements for V2V services defied in [SA1 TR: TR 22.885]. Specification work in this item should start from the relevant outcome of the feasibility study on LTE-based V2X [RAN TR: TR 36.885].
· To specify necessary radio access network protocols if necessary [RAN3]
2. Discussion
The scenario applied for the WI is the scenario 1 in the TR 36.885, PC5 based V2V. In this scenario, the UE transmits a V2V message to multiple UE at local area in sidelink. From the conclusion of the study, the existing LTE sidelink is feasible to support V2V service with necessary enhancements. The enhancements include at least LTE sidelink resource allocation, physical layer structure, and synchronization. At the beginning stage of WI, the document discusses the existing status and analysis potential impact to our group. The physical layer structure is RAN1 responsibility. Sidelink resource allocation and synchronization may have RAN3 impact and need to look at in detail.  
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Figure 1: scenario 1
Resource allocation
For the resource allocation, many principles are listed in the TR36.885, such as Resource pool principle, Scheduling assignment, Network control aspect. One aspect may impact RAN3 is the resource pool configuration and network control aspect. Resource pool is a set of time/frequency resource where PC5 transmission may occur. Different resource pool may has different characters and be suitable for one specific V2V service. It is not clear how many resource pools can be configured for a UE, but at least the network can control some parameters that affect UE resource selection. If different eNB have different resource pools configuration for PC5, the UE not only need to know the resource pool configuration of its serving eNB, but also need to know the resource pool configuration of its neighboring eNBs, in order to receive the PC5 message sending by a nearby UE but who is in the coverage of another eNB. This could be done by X2 interface or done by OAM configuration. Depends on whether the pool configuration is changeable or not. In order for better resource utilization, maybe more flexible resource pool reconfiguration is needed. Whether resource pool is flexible or not is not confirmed. 
There was some discussion on the multiple operator support in scenario 1. Case 4B is a set of PC5 operation carriers is shared by UEs subscribed to different operators. In this case, the eNBs don’t need coordination. Case 4C is each operator is allocated with a different carrier. This means that a UE transmits only on the carrier allocated to the operator which it belongs to. But a receiving UE needs to receive on multiple carriers belong to multiple operators. Therefore the eNB belong to different operators need to coordinate the operation carriers for PC5. This can be done by X2 interface or by OAM configuration.
Synchronization

For the synchronization, there are three kinds of cases:

Case 1: the UE does not detect any cell in any carrier can the UE can receive the GNSS or GNSS-equivalent with sufficient reliability. In this case the GNSS or GNSS-equivalent is at the highest priority of synchronization source. 

Case 2: If the UE can detect the cell, the eNB instructs vehicle UE to prioritize either eNB-based synchronization or GNSS or GNSS-equivalent. 

Case 3: the UE can not detect any cell and UE can not receive GNSS or GNSS-equivalent signal. 
For the case 1 and case 3, the detail study will be performed by RAN1. For the case 2, it was assumed that eNBs may not always have GNSS or GNSS-equivalent. And the eNB may have different timing mechanism. That means the asynchronous network case should be supported. In the overlapped area, if the transmission UE is sync with an eNB and reception UE is sync with another eNB, the two eNB are not synchronized, the reception maybe problematic because of the strict latency requirement. While RAN1 will define a new synchronization sequence and this issue can be looked at if the new sync sequence need network assistance to meet the sync requirement.
3. Conclusion

This document initially discussed the enhancement impact to RAN3. For the PC5 based V2V, the impact to radio access network protocols is not obvious and is not big. But there are some issues we need further discussion, following the PC5 interface progress and requirement. 
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