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1 Introduction

Some details of the Geo Info based resource selection was agreed in the previous RAN2 meeting#94. An email discussion is ongoing to cover the remaining aspects e.g. how Zones (the basic entity of geo location to which a resource pool for V2V communication is allocated) will look like, how will it be calculated, signalled etc.
On the other hand, RAN1 has been discussing details of Sensing Procedure in RAN1#85. Both Geo-Info based and Sensing based resource selection techniques apply (at least) to Mode2 resource selection. However, there has been no discussion on the interaction between these techniques e.g. will both of them are used simultaneously; if yes, how are they applied etc.
2 Discussion
In RAN2#94, Following agreements were made for zone concept and geo-location reporting:

	· The world is divided in geographical zones and the UE determines the zone with a modulo operation.   Length and width is provide by the eNB (for in-coverage) and pre-configured for out-of-coverage.  A single fixed reference point is used (e.g. 0,0).  FFS on exact modulo operation formula and values (if needed)

· The zoning feature is configurable for both in-coverage and out-of-coverage. 

· The feature is used at least for mode 2 operation.  FFS if needed for mode 1 and how reporting for mode 1 will be done.  

· The network can configure the UE to report the complete UE location information (regardless of zone configuration).

· Zone concept can be applied to out-of-coverage.  FFS on how to define number of zones and pool mapping 

· The zone concept applies only to tx pools


It is unclear if just one of the resource selection (Sensing and Geo-info based) suffices. Otherwise, if used simultaneously, which one should be applied first? Below, we start by listing some drawbacks for each of these techniques:
Drawbacks of Sensing Operation based Resource selection

· Sensing results take a finite time (1 sec.) and therefore it can’t be applied immediately e.g. when a UE enters a cell, resource pool configuration changes, mobility from one cell to another etc.

· Sensing operation is based on certain assumption about the availability and periodicity of certain Safety messages which ultimately depend on UE speed, direction and other external factors. Therefore, the Sensing results may not be completely reliable.
Drawbacks of Geo-Info based Resource selection
· According to RAN2 decisions, the whole earth is divided in rectangular zones. Different roads in a cell may have very different types of roads leading to vastly different traffic density/ conditions. Since the zoning parameters will be independent of the road situation, the resource mapping can be suboptimal e.g. too many users per resource pool on certain roads, only a few on others.
· The geographical intention of administration is not always aligned with the radio coverage the cell because of the radio propagation like shadowing.
Although we discussed the drawbacks of either Sensing based and Geo-Info based resource selection, there is a case that neither is suitable. In Figure 1 type condition, roads (sections) are not rectangular. Then some UEs e.g. in traffic circles (Figure 1) might be changing zones quickly and therefore performing Sensing (basically waiting for 1 second to apply sensing) to reserve resources may be useless. Geo-Info based is also may be useless. In such case, neither Sensing nor Geo-Info based Resource selection is applicable would be better.
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Figure 1
From the above, it seems that both Sensing and Geo-Info based Resource selection has certain demerits. In one scenario one of them might be better than the other. In some scenario, neither is better like Figure 1. In addition, this choice could be different from one factor to another e.g. based on packet or application priority and/ or application type and/ or vehicle-type (e.g. CAM -> SPS/ Sensing; DENM or non-safety -> Geo info based; Pedestrian -> Random etc.). Therefore, a network operator may prefer a particular mix and signal the applicable choices (e.g. for a range of PPPP) to the UEs in a cell. Following possibilities exist:
a) Neither Sensing nor Geo-Info based Resource selection is applicable. So, this could mean resources for V2V/X are dynamically scheduled (Mode1) or are selected randomly from a configured resource pool, if configured.

b) Geo-Info based Resource Pool selection is preferred in the cell, i.e. more zones are defined to reduce the number of UEs within one zone
c) Sensing based Resource selection is preferred in the cell, i.e. resource sharing among UEs is more important, thus, fewer zones are defined
For b) and c), we assume the combination between Geo-Info based Resource Pool selection and Sensing based Resource selection, because we think these two schemes can compensate each other. When we use Geo-info to determine the resource pool, the time frequency resources are divided into multiple resource pools according to the Geo-info. The more divisions there are, the fewer UEs will be located in one resource pool, thus, the less collision there is. However, in this case, resource sharing among UEs will be less efficient. In order to share resources among more UEs, we might have a larger resource pool. Therefore, to reduce the collision within one resource pool, sensing can be used. 
In order to allow different application packet mapped to different resource pool selection, the different packet mapped to the different logical channels needs separate configuration of resource pool selection. Assuming different application packet like CAM, DENM, non-safety is allowed to be mapped to the different logical channels, we propose following.
Proposal 1: The mapping between PPPP and the corresponding resource selection could be different among cells. Therefore, this configuration should be signalled using RRC signalling (e.g. SIB).
Proposal 2: Each logical channel (with a corresponding PPPP) is allowed to be configured with {neither sensing nor geo-info, Geo-Info preferred, Sensing preferred}. 

3 Conclusions

This paper discussed the topic of V2V Geo Information Resource Mapping and sensing. Following proposal is accordingly made:
Proposal 1: The mapping between PPPP and the corresponding resource selection could be different among cells. Therefore, this configuration should be signalled using RRC signalling (e.g. SIB).

Proposal 2: Each logical channel (with a corresponding PPPP) is allowed to be configured with {neither sensing nor geo-info, Geo-Info preferred, Sensing preferred}. 
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