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1	Introduction
In the last RAN2#93bis meeting, following agreements were made with respect to geo-location based resource allocation: 
· 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.

This contribution provides our thoughts on the zone concept and signalling details for geo-location report. 
2	Discussion
2.1	Zone based resource allocation
Having geo-location based resource allocation for PC5 V2V, in our understanding, is mainly to reduce interference and collision among different transmitting vehicles. However, this does not necessarily mean that each geo-location should have a different resource pool assigned to it, which is obviously impractical. Considering the limited transmission range of PC5 V2V, the same resources can also be used in other geo-locations as long as the reusing distance is large enough. Therefore, having some “zone” based resource allocation would be more realistic for both network and UE to operate, and we think it does not make sense to define the zones for mode 1 and mode 2 operations separately within one cell.
Proposal 1: The same zones defined within one cell are used for both mode 1 and mode 2 operation.  
For mode 2 operation, resource pools are configured per zone and network should try to ensure that neighboring zones are configured with orthogonal resource pools. The same resource pool can of course be assigned to other zones far away. From the UE side, it just uses the pools according to its calculated zone. For mode 1 operation, as it is the eNB that schedules the UE’s PC5 transmission, geo-location information needs to be reported to the eNB and UE is scheduled on the resources resulting from its geo-location. While resources are mapped to the geo-location based on the zone concept, it is not necessary for the eNB to know the UE’s exact geo-location for the purpose of resource allocation. As long as the zone size configured by the eNB has taken into account geo-location reporting granularity, UE just needs to report its geo-location based on the zone where it is.
Proposal 2: Geo-location reporting is done based on the zone in which the UE is. 
To implement the zone-based resource allocation, as a starting point, we propose to consider the following simple zone definition, i.e., uniform zones within one cell. The zone can be defined in the format of grid for which the zone size (i.e. length and width) can be configurable by the eNB. The zones of the cell can be labelled by the zone index (e.g. (Zx, Zy)) and the same zone index may be reused within the cell by considering the resource reusing distance. At the UE side, a Hashing function is used to convert the GPS coefficients (x, y) into the zone index. For example, we consider the following Hashing function, where (x0, y0) is the reference point, (L, W) is the zone size, and (Max_Zx, Max_Zy) is the maximum zone index of the cell.
· Zx=module ((x-x0)/L, Max_Zx);
· Zy=module ((y-y0)/W, Max_Zy)
Figure 1 below illustrates a zone example, where the maximum zone index is (4, 3). If the road map information is available in the eNB, the eNB may take the roads map into account to configure the zone size and reference point so that the zone grid may match the roads.


Figure 1: uniform zone 
For the UE to perform zone calculation, parameters such as the zone size and maximum zone index need to be provided in SIB18. The Hashing function as such can be pre-configured to the UE or hard-coded in the specs and it seems it does not have to be provided by SIB18. The reference point could be cell specific if it is preferable to make zone boundary configurable by the eNB, e.g. to configure the zone boundary correctly located in the crossing point of intersection. In this case, SIB18 needs to configure the reference point; otherwise, it can be handled the same way as the Hashing function. 
Proposal 3: RAN2 to consider above simple zone definition and calculation. Zone size and maximum zone index are configured in SIB18, Hashing function can be preconfigured to the UE or hard-coded in the specs, and the reference point may be either configured in SIB18 or preconfigured to the UE or hard-coded in the specs.
With this zone definition, resources pools can be easily mapped to different zones, e.g. for each resource pool, SIB18 can provide a list of zone indexes that are mapped to the resource pool. Based on this information and the UE’s calculated zone index, UE with mode 2 operation would be able to know which resource pool it should use.
It is worth noting that, even though zones are uniformly defined for the cell coverage, the zone and resource pool may not be one-to-one mapped, which allows more flexible configuration of the resource pools used in certain geo-location areas. For instance, the eNB may configure resource allocation among different zones by combining a few neighboring zones and assigning the same resource pools to them. As a result - variable size of geo-location areas can be achieved in practice.
Proposal 4: For each resource pool, SIB18 can provide a list of zone indexes that are mapped to the resource pool.
For the out of coverage case, above zone concept can also be used and all parameters (e.g. zone size, maximum zone index, resource pools for each zone, etc.) are preconfigured to the UE.
Proposal 5: OOC UE uses preconfigured parameters to calculate the zone index and use preconfigured resource pools according to the calculated zone index. 


3	Conclusion
This contribution discussed the zone definition for geo-location based resource allocation and made the following proposals:
Proposal 1: The same zones defined within one cell are used for both mode 1 and mode 2 operation.
Proposal 2: Geo-location reporting is done based on the zone in which the UE is.
Proposal 3: RAN2 to consider above simple zone definition and calculation. Zone size and maximum zone index are configured in SIB18, Hashing function can be preconfigured to the UE or hard-coded in the specs, and the reference point may be either configured in SIB18 or preconfigured to the UE or hard-coded in the specs.
Proposal 4: For each resource pool, SIB18 can provide a list of zone indexes that are mapped to the resource pool.
Proposal 5: OOC UE uses preconfigured parameters to calculate the zone index and use preconfigured resource pools according to the calculated zone index. 
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