
3GPP TSG RAN WG1 Meeting #84







R1-160678
St Julian’s, Malta, 15th - 19th February 2016
Agenda Item:
7.3.2.2.1
Source: 
Sony
Title:
Location based resource selection on LTE sidelink for V2V services
Document for:
Discussion
1 Introduction
In the RAN1#83 meeting, TR 36.885 V0.4.0 which includes resource control/selection mechanism was endorsed [1]. In the TR, as a one of the candidates of enhancement for the resource control/selection mechanism, resource selection based on transmitter-specific information was captured. RAN1 also observed benefits of resource control/selection mechanism as shown below.
The resource allocation principles listed below should be studied for PC5-based V2V (note that other schemes are not precluded):
· Enhancement to resource selection/structure

· Resource selection based on transmitter-specific information

· Example 1: Resource allocation based on the location, velocity, and/or direction of the transmitter and/or distance between vehicles.

· Example 2: A UE reports its observation on the radio environment to help eNB scheduling. 
The following observations are made for resource control/selection mechanism:
· For enhancement to UE autonomous resource selection, collision avoidance based on sensing (P1), enhanced random resource selection (P2), and location-based resource selection (P3) are shown to provide gain when each of them is evaluated individually.

· Further discussion is needed to identify whether operating a combination of the principles provides more gain than operating an individual principle.

· It is understood that a combination of P1 and P2 is possible at least in the following example:

· In resource selection, a UE by sensing excludes the resources that will be occupied by other UEs, and the enhanced random selection applies to the remaining resources.

· It is understood that a combination of P1 and P3 is possible at least in the following example:

· Subsets of resources are associated with sets of UE location, and a UE performs P1 in the subset which is associated with its current location.

· It is understood that a combination of P2 and P3 is possible at least in the following example:

· Subsets of resources are associated with sets of UE location, and a UE performs P2 in the subset which is associated with its current location.

· Details FFS
In the RAN1#83 meeting, a WF on location based resource allocation has been discussed [2]. This document presents our further considerations on the location based resource selection for V2V services.
2 Discussion
· Necessities of location based resource allocation
Compared with eNB-wide resource allocation for V2V, localized resource allocation would have the advantage of autonomy and flexibility, as well as to reduce the signalling overhead on eNB. The introduction of Road Side Unit (RSU) can be considered to have a role to manage the local resource allocation for V2V communication. The eNB type RSU will configure local resource pools for UE autonomous resource selection or respond to the scheduling request from individual UE for scheduled resource allocation. However, it is unlikely that eNB type RSU will be deployed everywhere particularly e.g. in rural area or on motorway. In the absence of eNB type RSU, the signaling overhead may increase significantly in scheduled resource allocation if every single vehicle UE sends the resource request to eNB. On the other hand, the number of collisions may increase in autonomous resource allocation if all the vehicles UEs share one common resource pool within one eNB. A More efficient way would be to divide the resources on a geo-location basis and allow each vehicle UE to select the resource autonomously that is associated with its location. 
The influx of vehicles on merging lanes may bring resource scarcity problem in a short period while on diverging lanes, the different directions of vehicle groups may have different resource requirements. However, such road infrastructures e.g. merging lanes, diverging lanes, intersections is priori information. Some  resource pools could be allocated in advance and vehicle UEs passing by would autonomously select the resources within it when approaching these road infrastructures.
Proposal 1: Geo-location based resource allocation as well as location based vehicle UE resource selection shall be supported.
· Geo-location based resource allocation
A central node e.g. eNB will be responsible to map locations e.g. entry point’s coordinates of a merging lane, divided areas along motorway etc. to specific resource pools and notify such information to vehicle UEs. The signaling and its procedure are up to RAN2 to decide. It is possible to reuse the resource pools at a certain distance in order to improve the spectrum efficiency and there could be resource overlapping between adjacent areas in order to smooth the communication for the vehicles switching from one area to the other. The spatial reuse of the resource pools among distant geo-location areas will enhance the flexibility of spectrum usage, as well as to reduce the interferences between resource pools.  
· Location based resource selection
In the location based resource allocation, for a vehicle UE who wants to initiate a V2V communication with other vehicle UEs, firstly it has to determine its location. Then based on the mapping between location and resource pools, it will autonomously select the resources within the resource pool that associated with location and start the communication on the selected resources afterwards. As the vehicle UE moves along the roadway, when it moves into a new area that is associated with a different resource pool, it will start to select the new resources in the resource pool and release the old resources in the previous area. The overlapping of the resources between adjacent areas will help a vehicle UE to complete communication with other vehicle UEs in the previous area before switching to a new one. The resource overlapping means at the boundary of adjacent areas, the resource pools will have a same set of resource blocks. The existence of common resource blocks among different resource pools allows the service continuity during the switch of resource pools. However, the design of the overlapping part between resource pools should consider the tradeoff between introduced interferences and service continuity performance, as well as the potentially increased collisions on the common resource blocks and improved spectrum efficiency.     
Proposal 2: The enhancements on how to switch resource pool smoothly between adjacent areas needs more investigations.
3 Summary
In this contribution, the following proposals are made:
Proposal 1: Geo-location based resource allocation as well as location based vehicle UE resource selection shall be supported.
Proposal 2: The enhancements on how to switch resource pool smoothly between adjacent areas needs more investigations.
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