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1      Introduction

One of objectives for the sidelink-based V2V is to identify sidelink resource allocation enhancement options [1]. During the study item phase for V2X, RAN1 sent LS on resource allocation principles in sidelink-based V2V [2]. One of options was resource allocation based on the location, velocity, and/or direction of the transmitter and/or distance between vehicles. At RAN1#84, the signaling details for the eNB controlled sidelink-based V2V was discussed and the following agreements were made on the reporting of UE geo-information. 
· Mechanisms to report UE geographical information to the eNB are supported.
· FFS the protocol and exact content of the report

· FFS whether the report is carried as L1 control information (in which case it is FFS which physical channel(s) carry such information) or L2/3 control information (e.g, MAC or RRC signaling).

In this contribution, we would like to discuss more details on the reporting of UE geographical location information to enhance sidelink resource allocation. 
2      Discussion
The main intention of the UE reporting of its geographical location in sidelink (SL)-based V2V is to optimize PC5 V2V performance by intelligent scheduling of vehicle transmissions over PC5 air-interface. The eNB may utilize geo-information to avoid collisions and ensure that certain spatial isolation range between vehicles is preserved so that co-channel interference in target V2V communication range is under the control. In addition, eNB may assign to proximate transmitters the orthogonal resources in frequency so that near-far and in-band emission problems from the reception perspective are reduced. For instance as shown in the Figure-1, the eNB may allocate the same resource if two transmitter vehicles are far away enough from its proximity area. 

There would be several options we may consider as the mechanism for the reporting of transmitter-vehicle’s geo-information. One may consider it as the application information. In the use case of V2V message forwarding to the target neighboring cells in Uu-based V2V, we may rely on the application [3]. However the use case here is quite different and if we rely on the application for the SL resource allocation, as the consequence the transmitter vehicle should send first V2V application data to the V2V server, which will take time (e.g. around several tens ms) from the initiation of the resource request to the resource allocation from the eNB. It should be not desirable in terms of overheads and delay point of view in SL resource allocation. One may consider LPP protocol which was introduced from Rel-9 LTE. However we think it has similar issue described in previous for the application information. 
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Figure-1. Use of UE geographical location information for SL-based V2V

We may consider UE geographical location information is reported in RRC. Actually it is not new one since the UE reporting of its location was already introduced from Rel-10/Rel-11 MDT. So we can consider the UE reporting of its geo-information in Rel-11 immediate MDT as the baseline for location-based SL resource allocation as well. Some may argue instead of RRC, UE geographical location information is reported in L1. In our view, such a very dynamic reporting with the very short period (e.g. like L1 CSI reporting every 5/10ms) is not really required in location-based SL resource allocation with the consideration that even at very high speed of 250km/h, the change of the vehicle’s position would be 0.7m per 10ms. Considering we already have mechanism to report the UE location information in RRC and the minimum periodicity of periodical measurement reporting is 120ms which assumed enough to track the UE position even for very high speed UE (250km/h), the introduction of new L1 mechanism for the reporting of UE location seems over-specified and lots of specification efforts would be required. 

[Observation-1]: Application and LPP layer is not proper for the UE location based SL resource allocation due to the additional data/control exchanges and long delay between the UE and the V2V/LPP server. 

[Observation-2]: RRC already supports the functionality for the reporting of UE location information.

[Observation-3]: Very dynamic reporting with the very short period for the UE location information is not required with the consideration that the change of the vehicle’s position per 10ms is 0.7m even at very high speed of 250km/h and the minimum period of RRC periodical measurement report supports up to 120ms. 

[Proposal-1]: UE geographical location information is reported in RRC and the LocationInfo in measurement report would be assumed as the baseline.  
The eNB may configure periodical measurement reporting to the vehicle. However for the vehicles that have no V2V data to transmit, it gives unnecessary reporting and waste of the resources. To avoid it, we may need to consider to include the LocationInfo into sidelinkUEInformation since it is used to request SL resource to the eNB. With that once the eNB receives sidelinkUEInformation, the eNB may followed by configure periodical measurement reporting to the vehicle. In Rel-10 logged MDT, the UE location information was reported with the time stamp. We may need to take the kind of information (e.g. time stamp, time instance information, etc.) into account for the eNB to track the vehicle’s movement direction. In periodical measurement reporting, it may be useful if the eNB configures multiple reporting intervals according to the vehicle speed since the relative change of the vehicle’s position from the last report has dependency with its speed. In addition to the periodical measurement reporting, we may also consider event-triggered measurement reporting for the vehicle location information. The eNB may configure geo-related triggers such as for example travel distance or change of speed since the last report. This mechanism may save overheads of periodical measurement reporting and can also be used together with periodical measurement reporting (e.g. event-triggered periodical measurement reporting).
[Proposal-2]: The UE location information is included to sidelinkUEInformation that requests SL resource. 

[Proposal-3]: Time stamp information is useful for the eNB to track the vehicle’s movement direction. 

[Proposal-4]: Periodical reporting for the vehicle location information at least should be supported and RAN2 is asked to consider the need of event-triggered reporting for the vehicle location information. 

[Proposal-5]: The eNB may configure multiple reporting intervals according to the vehicle’s speed in the periodical reporting of the vehicle location information. 
3      Conclusions

In this contribution, we made the following observations and proposals on the transmitter’s location based SL resource allocation. 

[Observation-1]: Application and LPP layer is not proper for the UE location based SL resource allocation due to the additional data/control exchanges and long delay between the UE and the V2V/LPP server. 

[Observation-2]: RRC already supports the functionality for the reporting of UE location information.

[Observation-3]: Very dynamic reporting with the very short period for the UE location information is not required with the consideration that the change of the vehicle’s position per 10ms is 0.7m even at very high speed of 250km/h and the minimum period of RRC periodical measurement report supports up to 120ms. 

[Proposal-1]: UE geographical location information is reported in RRC and the LocationInfo in measurement report would be assumed as the baseline.  
[Proposal-2]: The UE location information is included to sidelinkUEInformation that requests SL resource. 

[Proposal-3]: Time stamp information is useful for the eNB to track the vehicle’s movement direction. 

[Proposal-4]: Periodical reporting for the vehicle location information at least should be supported and RAN2 is asked to consider the need of event-triggered reporting for the vehicle location information. 

[Proposal-5]: The eNB may configure multiple reporting intervals according to the vehicle speed in the periodical reporting of the vehicle location information. 
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