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1 Introduction
 At RAN1-84 meeting, agreements on Geo-based resource allocation were made:

Conclusion:

· Geo-information (e.g. vehicle location) signaled in the radio layers can be used by eNB, e.g., for sidelink resource allocation.

· This does not preclude reporting any other information to eNB.

· Note: Using geo-information at the transmitter UE for UE autonomous resource selection is already agreed.
At RAN2-93 bis meeting, agreements on Geo-based resource allocation were made:
Agreements:

· Geographical location reporting at AS layer will be introduced.  Layer 1 reporting mechanism is not needed.  FFS if RRC signalling and/or MAC CE is used.  Details of what is contained in the location reporting is FFS.   

· It is up to the eNB implementation when and how to use the geo-location.  The eNB can configure the UE to report.  

· Mode 2 operation should be designed to work without the need for UE dedicated reporting.  

· eNB provides configuration for reporting.  RAN2 will consider both periodical reporting, event trigger and one-shot reporting.  FFS how this is implemented.

· Mapping of geographical location and resources can be done on a zone concept.  How the zones are defined is FFS.   FFS if this mapping can be used for UL geo reporting to optimize the signalling (if needed).  
· FFS if the same mechanism is adopted for OOC or no such optimizations are applied for OOC.
Based on the above conclusions, we discuss the details of Geo-based resource selection in this paper. 
2 Discussion on Geo-based resource selection
The principle of Geo-based resource selection is illustrated in Fig.1. The total available resources can be split into many resource pools. Nearby vehicles are grouped together. Different groups of vehicles select/are assigned to different resource pools. Remote groups can reuse the resource pools. 
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Fig.1 Principle of location-based resource selection

From specification point of view, it is very important to address rules on how a vehicle UE can select/be assigned to a specific resource pool according to geo-information. One straightforward way is to establish the connections between the geometry areas and resource pools. This is just like there is a map to indicate which geo-area corresponds to which resource pool. Then the vehicle UE or the network can easily select/decide which resource pool to use. However, establishment of such connections or map may be a huge work as it should cover all areas, or sometimes even beyond the 3GPP’s working scope. For network assist resource selection, such map can be saved on the network side.  For out-of coverage case, such map can only be pre-defined and saved in the vehicle UEs, which is inflexible and also increases the cost and complexity of the devices. Besides, with the mobility nature of vehicle, fixed mapping relation between geo-area and resource pool may result frequent resource reselection if moving vehicles pass quickly across many areas. 
As discussed in [1], the major advantages of location-based resource selection are the In-Band-Emission interference control and spatial resource re-use, both of which are only relate to relative locations among vehicle UEs instead of absolute location of vehicle UEs. More precisely, the distance among vehicle UEs should be the primary factor to decide which resource pool a vehicle UE should choose. One example is that a group of nearby moving vehicles may pass across many geo-areas, but the relative distances among them remains stable or changes slowly. In this case, they can always stay in one resource pool until their relative distance changes  a lot. 
Proposal 1: The relative locations/distance among vehicle UEs should be the primary factor to choose resource pool for location-based resource selection  
The above analysis and example implies the rules about the location-based resource selection. A pre-defined or assigned (by network) threshold is linked to each resource pool. A vehicle UE decides to join/select a resource pool if the distance between this vehicle UE and other vehicle UEs inside this pool are all below the threshold. For network assisted resource selection, network can calculate the relative location for each vehicle UE and decide which pool can be used. For autonomous resource selection, a vehicle UE can calculate the distance between itself and other vehicle UEs in a pool, based on the geo-information on the PC5 interface. If all calculated distances are below the threshold, then this vehicle UE can select this pool. 
Proposal 2: 
· For location-based resource selection, each resource pool is linked to a pre-defined or assigned threshold
· The distance among the vehicle UEs inside the pools should be below this threshold
Although distance/relative location should be the primary factor on choosing resource pool for location-based resource selection, other factors, such as velocity (speed and direction), can also play an important role for the resource pool selection considering the mobility nature of V2V communications. One example is shown in Fig.2 that if nearby vehicle UEs with opposite directions are assigned to the same resource pool, the distance of UEs from opposite lanes will  soon beyond the threshold of the resource pool because they are moving toward the opposite directions. The smart solution is to assign vehicle UEs with same resource pool in the same direction and assign vehicle UEs with different resource pool in different directions. This example indicates that if nearby vehicle UEs with similar velocity vector are assigned with the same resource pool, the frequency of the resource pool reselection can be effectively decreased because vehicle UEs inside a pool are moving relatively slowly. Therefore, when a vehicle UE can find multiple resource pools according to Proposal 2, the vehicle UE should select the pool with smallest relative velocity. 
Proposal 3: The relative velocity should be the secondary factor to choose resource pool for location-based resource selection
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Fig.2 Example of resource pool selection with opposite directions
With Geo-information available on the Uu or PC5 interface, the velocity of a vehicle UE can be tracked by eNB or other vehicle UEs. This requires the receiver having the ability to frequently track the geo-information changes of many vehicle UEs, which increases both the power consumption and receiver complexity. Actually, velocity is the fundamental parameter a vehicle can easily provide. So it is beneficial to provide velocity information on the Uu /PC5 interface.

 Proposal 4: Include velocity as part of  geo-information 
3 Conclusions
In this contribution, we focus on the location-based resource selection for mode-2 V2V communication with following proposals:

Proposal 1: The relative locations/distance among vehicle UEs should be the primary factor to choose resource pool for location-based resource selection
Proposal 2: 

· For location-based resource selection, each resource pool is linked to a pre-defined or assigned threshold
· The distance among the vehicle UEs inside the pools should be below this threshold

Proposal 3: The relative velocity should be the secondary factor to choose resource pool for location-based resource selection
Proposal 4: Include velocity as part of geo-information  
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