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Introduction
In RAN1 #84bis meeting, SA and data resource pool configuration strategy was discussed with the following agreements:
Agreement:
· A data pool is always associated with an SA pool.
· An RB of an SA pool in a TTI cannot be included in the associated data pool.
· An RB of an SA pool in a TTI cannot be included in another SA pool (if exists).
· Working assumption: At least an RB of a data pool in a TTI can be included in another data pool (if exists).
· An RB of an SA pool in a TTI cannot be included an un-associated data pool (if exists)
In this contribution, some further enhancements on geo-based resource pool configuration are discussed.
Discussion on V2V geo-based resource pool configuration
Geo-information can be used to assist V2V resource scheduling. Radio resources are divided into multiple time/frequency-domain orthogonal pools and associated with geo regions, and then UEs in a given geographical region will only transmit in the corresponding resource pool. This mechanism can improve system performance by reducing the near-far problem introduced by in-band emissions.
In Mode 1 communication, geo-information can be used by eNodeB for sidelink resource allocation so that corresponding UE geo-information report mechanism needs to be discussed. For the purpose of overhead reduction, the accuracy of UE location indicated in the report should be properly restricted. Therefore, the granularity of geo regions in geo-based mechanism is correspondingly restricted e.g. at least coarser than UE report accuracy. Another constraint is the latency of UE report, since short latency needs UE reporting frequently and also results in significant overhead, while UE report with relatively large period will introduce high latency which leading to inaccuracy of UE location estimation by eNodeB due to variable vehicle speed. As a conclusion in location-based Mode 1 communication the granularity of geo regions and of corresponding pools should be relatively coarse.
The granularity of geo region and resource pools in Mode 2 can be only limited by the location-aware ability of vehicles e.g. accuracy of GPS. Therefore in Mode 2 the geo regions and pools can be finer to acquire better performance. However the performance of fine geo-based pool may be affected by density imbalance as described below.
In both Mode 1 and Mode 2, a potential problem is that the vehicle density of regions (and directions) may present unbalanced and also may vary significantly in different time period. The density imbalance will result in some resource pools associated with busy regions appearing blocked while other pools associated with vehicle-sparse regions being redundant. This problem will introduce performance degradation, especially with fine geo-region separated Mode 2 communication, and also affects eNodeB resource allocation efficiency in Mode 1.
The effect of vehicle density imbalance can be reduced by coarse Mode 2 geo region granularity and Mode 1 eNodeB resource allocation algorithms. Regarding to this problem we consider another possible solution that except for dividing resource into geo-based pools, additionally reserving a resource set as flexible resource pool, which can be associated with any busy geo region. In Mode 1 communication eNodeB can estimate UE density of each geo region and load of the associated resource pool. Once the density of a given region exceeds threshold, or the load of a resource pool exceeds threshold caused by high vehicle density in an associated region, eNodeB could configure the flexible pool to the dense region and then allocates resources of the flexible pool to UEs belonging to the dense region. If the region becomes sparse afterwards, eNodeB releases the association relationship. On the other hand, in Mode 2 the flexible pool can be used by UEs in dense regions autonomously if UEs detect number of adjacent vehicles or load of current resource pool exceeding configured threshold, while UEs stop transmission in flexible pools once the region or pool becomes vacant again.
Proposal 1: In location-based communication, the granularity of geo regions and geo-based resource pools of at least Mode 1 should be relatively coarse due to the restriction of geo-report overhead.
Proposal 2: Introduce the concept of flexible resource pool in geo-based transmission to reduce performance degradation due to vehicle density imbalance. The flexible pools can be temporally associated with geo regions which have high vehicle density.

Conclusion
Proposal 1: In location-based communication, the granularity of geo regions and geo-based resource pools of at least Mode 1 should be relatively coarse due to the restriction of geo-report overhead.
Proposal 2: Introduce the concept of flexible resource pool in geo-based transmission to reduce performance degradation due to vehicle density imbalance. The flexible pools can be temporally associated with geo regions which have high vehicle density.
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