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1 Introduction

In RAN 70, the new work Item on Support for V2V services based on LTE sidelink was approved [1]. One of the objectives of the work item is to identify what are necessary sidelink resource allocation enhancements options(s) among the ones captured in TR 36.885 for V2V services and specify the identified options [2].
In this contribution, we discuss some resource allocation enhancements options for PC5 based V2V.

2 Discussion

According to TR 36.885, the following resource allocation principles should be studied for PC5 based V2V from network control aspect.
	· Network control aspect

· At least when a UE is inside coverage of an eNB on the carrier where PC5 is performed (i.e., Uu and PC5 share the carrier), the eNB controls at least some parameters that affects UE resource selection.

· When a UE operates PC5 in a carrier where no cell is detected but it is inside coverage of an eNB in another carrier (i.e., different carriers for Uu and PC5), network may control at least some parameters that affects UE resource selection.

· At least when the PC5 and Uu carriers are allocated to the same operator, RAN1 assumes that eNB has at least some controls. FFS for the other cases. 

· eNB control above includes

· Exact resources for transmission or set of resources for UE autonomous selection.


In Rel-12/13 sidelink communication, both scheduled resource allocation and UE autonomous allocation was supported for in coverage UE. So, it is straightforward to support both of them for UE which is inside coverage of eNB on the carrier where PC5 is performed (i.e., Uu and PC5 share the carrier) [4].
For another scenario that a UE operates PC5 in a carrier where no cell is detected but it is inside coverage of an eNB in another carrier (i.e., different carriers for Uu and PC5), RAN1 has already agreed that eNB can control at least some parameters that affects UE resource selection control, at least when the PC5 and Uu carriers are allocated to the same operator [4]. And eNB control may include scheduled resource allocation and UE autonomous resource allocation.

In Rel-12/13 sidelink communication, a UE is considered in-coverage for sidelink communication whenever it detects a cell. If the UE is out of coverage for sidelink communication it can only use UE autonomous resource selection so it is unclear that eNB can control scheduled resource allocation for another carrier where no cell is detected by the UE.

Proposal 1: RAN2 is kindly asked to clarify that eNB can control scheduled resource allocation for another carrier where no cell is detected by the UE for PC5 based V2V.

With regards to V2V, UE autonomous resource allocation might not be suitable because of the much higher system load compared with Rel-12/13 ProSe scenarios. Additionally, due to mobility the hidden node problem might be more severe thus increasing the system interference [5]. The following enhancements topics to resource allocation for PC5-based V2V also are captured in TR36.885.
	· Enhancement to resource selection/structure

· Semi-persistent scheduling from eNB for PC5 transmissions

· Cross-carrier scheduling

· eNB sends control via a carrier to schedule sidelink resource in another carrier not associated with the carrier used for the control transmission.


One way to support scheduled resource allocation for another carrier where no cell is detected by the UE may be cross-carrier scheduling. eNB can sends control via a Uu carrier to schedule sidelink resource in another carrier of PC5 carrier.

Proposal 2: If scheduled resource allocation for another carrier where no cell is detected by the UE can be supported, cross-carrier scheduling for that carrier should be supported for PC5 based V2V.

 As the use cases outlined in TR22.885, there are V2V service flows that require frequent and consistent transmissions by the UEs. The payloads in some of these repetitive transmissions are so small that the overhead from Rel-12 scheduling assignments would become onerous. Assigning resources for a UE in a semi-persistent fashion where it won’t need to request allocation for each transmission would dramatically reduce signalling overhead in the system [6]. 
If dynamic scheduling can be applied for another carrier where no cell is detected by the UE, SPS should be supported also for that carrier.

Proposal 3: If scheduled resource allocation for another carrier where no cell is detected by the UE can be supported, semi-persistent scheduling for that carrier should be supported for PC5 based V2V.
3 Conclusion

In this paper, some resource allocation enhancements options for PC5 based V2V were discussed, and we propose the followings:
Proposal 1: RAN2 is kindly asked to clarify that eNB can use scheduled resource allocation for another carrier where no cell is detected by the UE for PC5 based V2V.

Proposal 2: If scheduled resource allocation for another carrier where no cell is detected by the UE can be supported, cross-carrier scheduling for that carrier should be supported for PC5 based V2V.

Proposal 3: If scheduled resource allocation for another carrier where no cell is detected by the UE can be supported, semi-persistent scheduling for that carrier should be supported for PC5 based V2V.
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