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1 Introduction

RAN1 sent an LS to RAN2 [1: R1-161312] with the following agreement/ request:
	Agreements:
· Sensing with semi-persistent transmission is supported

· UE transmits PSSCH (when data is available) on a selected set of periodically occurring resources until a resource reselection occurs

· Other details are FFS

· Sets of resources among which a UE selects can be restricted based on the geo information of the UE

To enable the highlighted portion a mapping between set of geo information and a set of resources is needed. RAN1 respectfully asks RAN2 to enable such mapping between a set of resources to a set of geo information.




This and other associated details are discussed in this paper.
2 Discussion
Ideally, every vehicular UE (UE) should be able to transmit the V2V messages without any collision even if autonomous resource selection (Mode2 resource selection) is used. Since RAN1 indicated that “mapping between set of geo information and a set of resources is needed”, a unique
 resource per geo information is required. If this could be so assured, no Sensing would be required any more. However, the rate at which the UE(s) might be sending the V2V messages are like once per 100 ms, which means that the resource will be wasted in remaining 99 ms! To avoid such huge wastage, one way is to allocate a small resource pool to a group of UEs. This means that the unique resource per geo information is no more required/ provided but only to a set of geo area occupied by more than 1 UE. A UE needing to make some transmission will then perform “Sensing” to transmit in resources that are “not busy”.
Proposal 1: Mapping is provided between a set of UE(s)’ (not just per UE) geo information and a corresponding small resource pool.
Proposal 2: UE (willing to transmit) performs Sensing on top of the mapped resources i.e. Sensing is performed after geo-info based resource mapping.

Topology, road/ traffic conditions in some cells (eNBs) might be different from others e.g. highways Vs city centre and also even in the same cell the situation could change from time to time (e.g. peak hours Vs lean hours). In very dense traffic Jam, it is difficult to tell the geo-locations of vehicles from one another uniquely and therefore geo-based mapping will have different challenges compared with free flowing traffic on highway situation. Therefore, a network might want to decide and indicate if geo-info mapping & sensing based method (Rel. 14) is to be used in the cell or Rel. 12 based random resource selection (on a bigger resource pool) is to be used. On the other hand some network might only implement one of these in the initial phase of V2V deployment.

So, from this perspective, it might be reasonable that the currently used autonomous resource selection method is broadcasted in the cell.

Proposal 3: Autonomous resource selection method (Rel. 12 or Rel. 14) information is broadcasted in the cell and the vehicular UE(s) make resource selection accordingly.

Mapping between Geo-Information and Autonomous resource
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Figure 1: Different Road shapes/ structures

Some cells/ eNB may cover many Roads while some Roads (typically highways/ freeways/ Autobahn) might be covered by more than one cell/ eNB. Due to different types of Roads like Street, Path, Highways etc. and different traffic conditions, shape (straight, curving, merging, bifurcating etc.) it’s not straight-forward to have a direct mapping between a “section of the Road” and the physical layer resources to be used for V2V communication. Since, the Geo Information Resource Mapping & Sensing is (just) an optimization, it does not justify a full-fledged satellites/ terrestrial MAP data to be sent to a vehicular UE by the eNB. The eNB might only indicate ‘some minimal information’ in its cell, allowing a certain section of the Road (with corresponding length and lane width) to be mapped directly with the physical layer resources to be used for V2V communication. Vehicular UE might need to figure out boundaries of the section of the Road, and the section# it currently is in based on its internal implementation (e.g. interaction with the navigational device). RAN2 should further study on ‘some minimal information’ that can be provided by the eNB and which is helpful on top of the MAP information on the Navigational Devices (e.g. PND) to allow vehicular UEs to select geo-info mapping & sensing based resources to be used for V2V communication.
Proposal 4: eNB provides limited information using RRC signalling to map a section of the Road to the physical layer resources to be used for V2V communication.

Proposal 5: Finding out its start/ end of Section of the Road, Section# (corresponding to Physical resources) is up to UE implementation.

Proposal 6: The details of the mapping and the ‘minimal information’ to be provided by the eNB to the UE are FFS.

However, if it turns out that required information to be provided to the UEs and ensuing complexity of implementation is quite high then it is better to not use the geo-info based mapping at all and rely on purely Rel. 12 or Rel. 12 + Sensing only. So, proposal 2 is revised accordingly:
Proposal 2a: UE (willing to transmit) performs Sensing on top of resource selection based on Rel. 12 principles.

Out of Coverage

OOC is more tricky since a vehicular UE not only needs to know about its own location, speed and direction but also estimate the traffic density, scenario, path type (freeway, downtown,..) and make decisions. Since all UEs should “interpret” their surroundings in the same way, we would need a simpler (to implement and specify) solution e.g. a release 12 based Pre-configuration could be sufficient since much larger resource pool might be available/ pre-configured (there is no LTE traffic) and Random Selection is sufficiently reliable (not too many vehicles, since it should not be like downtown scenario). Of course performing Sensing on top of resource selection based on Rel. 12 principles is also feasible in OOC case.
Proposal 7: For Out of Coverage Vehicular UEs a release 12 based Pre-configured and Random resource selection or, as an enhancement performing Sensing on top of resource selection based on Rel. 12 principles suffice.
3 Conclusions

This paper discussed the topic of V2V Geo Information Resource Mapping and sensing. Following proposals are accordingly made:
Proposal 1: Mapping is provided between a set of UE(s)’ (not just per UE) geo information and a corresponding small resource pool.

Proposal 2: UE (willing to transmit) performs Sensing on top of the mapped resources i.e. Sensing is performed after geo-info based resource mapping.

Proposal 3: Autonomous resource selection method (Rel. 12 or Rel. 14) information is broadcasted in the cell and the vehicular UE(s) make resource selection accordingly.

Mapping:
Proposal 4: eNB provides limited information using RRC signalling to map a section of the Road to the physical layer resources to be used for V2V communication.

Proposal 5: Finding out its start/ end of Section of the Road, Section# (corresponding to Physical resources) is up to UE implementation.

Proposal 6: The details of the mapping and the ‘minimal information’ to be provided by the eNB to the UE are FFS.

Depending on outcome of Proposal 6:
Proposal 2a: UE (willing to transmit) performs Sensing on top of resource selection based on Rel. 12 principles.

Out of Coverage:

Proposal 7: For Out of Coverage Vehicular UEs a release 12 based Pre-configured and Random resource selection or, as an enhancement performing Sensing on top of resource selection based on Rel. 12 principles suffice.
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