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Introduction
In RAN2#95 meeting, it was agreed that the V2V UE reports its location information for resource selection and the following agreements were made.
	· Location reporting triggers are based on periodic reporting.   For the reporting interval, the current value ranges used for periodical measurement reporting from 120ms to 1 hour can be used.  
· FFS on all related RRC parameters 
· RRC messaging, MeasurementReport, will be used for location reporting.  The existing IE LocationInfo will be used.  



In this contribution, we discuss whether this concept is enough for some densely deployed V2X situation for possible resource conflict.
Location information reporting for enhanced resource utilization
The UE’s geo-location can be used for radio resource allocation by eNB or itself in V2V application. The V2P/V2I application also can have benefit from UE’s location reporting. We already agreed on doing UE’s location reporting in V2V. The extension to the other V2X service can be considered naturally. 



Figure 1 Yellow and Blue arrows: Doppler shift resolution using UE's geo-location reporting to eNB (mode 3), and Red arrows: restricted message propagation using UE’s location information (mode 4)

For V2V application, using agreed location information container i.e., LocationInfo IE which has more detailed location and speed information therein, allows the eNB to allocate the radio resources appropriate for each vehicles. In figure 1, the south directed vehicle’s transmission makes Doppler shift to the north directed vehicles on high speed driving. Therefore radio resource in frequency should be allocated with some gap between each directed vehicles to reduce the interference. For this kind of resource allocation, UE reports its location and, once eNB identifies the relative distance and relative speed between two vehicles, better radio resource allocation by eNB could be possible.

Proposal 1. RAN2 is asked to discuss and decide the detail operation for eNB to optimize the resource selection for resolving Doppler shift problem in mode 3 operation including UE’s geo-location reporting.

Once car crash happens the related safety message is generated at cars on accident, and that message is broadcasted using PC-5 interface using zone 1 resource. After that, the receiving vehicles in the proximity will sequentially relay that message over the air. Since LTE-V2X data transmission is basically omni directional, there always might be the receiving UEs which do not want to receive it or is not related to that transmitted message near TX UE. For example, in Figure 1 since accident happens at south directed road, the message might not need to be relayed to vehicles located in north directed road. If the guard rail is thick enough, the alarming about the accident on the counter-direction lane might make the unnecessary interruption on the driver. In this case, the possible target receiving UE might be selected to reduce the channel access by non-intended receiving UEs. By transmitting location information using PC-5 interface, the nearby UEs can know the relative location and speed to that transmitting UEs, and each UE can check if this message is related to it or not. If it is related to the UE, then that UE can relay it or regenerate the message and transmit based on received one. In figure 1 red arrow are the links used for relay of accident alarming message. Therefore, vehicles need to transmit the detail location information to avoid unnecessary resource usage and resulting resource collision in mode 4 operation.
Proposal 2. RAN2 is asked to discuss and determine on detail operations for that vehicles transmit its detail location information over PC-5 to avoid the resource collision in mode 4.

This location information reporting can be extended to the V2I/V2P case. 
If RSU gets the exact location of vehicles in the proximity with the means of not only sensing (i.e., radio signal measuring or optical detection) but the detail location information transmitted by vehicle (i.e., GPS coordinate or lane-level location), the more elaborate traffic control and flow optimization can be possible. For example, in Figure 2, once car is driving through lane A and doesn’t know the lane A is left-only lane, RSU can notify the lane alarm in advance so that car does not change the lane suddenly. Or left turn light responds swiftly once a car is approaching in left-only lane.

[image: ]
Figure 2 RSU indication for enhancing traffic flow optimization using UE's geo-location reporting

In P2V service, assuming P-UE probing case, P-UE’s exact location information is always important for warning V-UE in proximity. One of main task for P2V might be how P-UE’s location can be recognized in terms of humane construction context, i.e., not the distance between P-UE and V-UE measured by sensing the signal power transmitted from P-UE but the identification on the safe area in V-UE perspective. For that, the detail location information of P-UE should be transmitted to V-UE, and V-UE has to map that information into its humane construction context information (for example, a detail map). The same operation can be considered for V-UE probing case too. Irrespective of whether P2V service adopts V-UE probing or P-UE probing, the exact location reporting to its counterpart recipients should be the essential. 

Proposal 3. RAN2 is asked to discuss and decide to consider the geo-location reporting mechanism for V2I and V2P service. 

Conclusions
Based on aforementioned discussions, we conclude with the following proposals:
Proposal 1. RAN2 is asked to discuss and decide the detail operation for eNB to optimize the resource selection for resolving Doppler shift problem in mode 3 operation including UE’s geo-location reporting.
Proposal 2. RAN2 is asked to discuss and determine on detail operations for that vehicles transmit its detail location information over PC-5 to avoid the resource collision in mode 4.
Proposal 3. RAN2 is asked to discuss and decide to consider the geo-location reporting mechanism for V2I and V2P service.
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