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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN1#84 meeting, geographical information reporting is deemed necessary for V2V/V2X communication. Regarding the mechanisms to report UE geographical information to the eNB, following agreements are reached: 
[bookmark: OLE_LINK3][bookmark: OLE_LINK5]Agreements:
· 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).
RAN1 also has made the following agreements on autonomous resource selection for sidelink based V2V communication, and sent LS to RAN2 asking them to enable a mapping between a set of geo information and a set of resources. 
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
These agreements imply that a procedure of geo information reporting needs to be defined for V2V/V2X communication. In this contribution, we discuss the potential mechanisms of UE reporting geo information to eNB and the geo information contents.
Discussion
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]For V2V/V2X communication, a UE can communicate with other UEs on a radio resource which is related to its location. The concrete resource can be exactly scheduled by eNB or autonomously selected by the UE from a set of eNB configured resource pools. When the eNB configures a set of resource pools to a UE, the eNB needs to know the geo information of the UE timely and efficiently. On the other hand, frequent geo information reporting from the UE may consume a large amount of uplink radio resources. So the mechanism for geo-information reporting needs further investigation.
Mechanisms of geo information reporting
· Option 1: Periodic geo information reporting 
In this option, eNB can configure a UE to report its geo information periodically. This mechanism is similar to periodic CSI reporting. In each reporting interval, UE can report its location, speed etc, to eNB. However, it may be quite difficult to set a suitable period for UE reporting. For example, for low speed UE configured with a fast reporting period, the reported geo information in several consecutive intervals may be not changed too much; while for high speed UE configured with a slow reporting period, the eNB may not timely know the UE location and cannot reconfigure a resource pool according to the instantaneous UE location. Additionally, the period is also related to the coverage size corresponding to a location-based resource pool. For example, for a resource pool with large coverage, frequent reporting of UE geo-information may not be quite helpful if UE does not move out the coverage; while for a resource pool with small coverage, slow reporting of UE geo-information may lead to expired location information at eNB side. Therefore, eNB has to configure the reporting period dynamically with the change of UE speed. Furthermore, uplink resource is needed for UE to report geo information and frequent reporting may consume a large amount of resource. So the reporting period needs further evaluation. 
· Option 2: Aperiodic geo information reporting triggered by eNB 
In this option, the UE geo-information reporting is always triggered by serving eNB. In detail, the first geo information reporting is triggered by eNB after the UE moves into the coverage of this eNB. Then the following reporting is triggered eNB according to UE speed and location information reported in  previous geo information reporting and the coverage of a location-based resource pool. For example, based on the first geo-information reporting, eNB can estimate the time of a UE staying in the coverage of a location-based resource pool and trigger the UE to report its location and speed when UE moves out of the coverage or moves into a new coverage for another location-based resource pool. Compared to Option 1, Option 2 can avoid triggering unnecessary UE geo-information reporting and save UL radio resource. 
· Option 3: Aperiodic geo information reporting triggered by UE
In this option, geo information reporting is triggered by UE with the triggering condition configured by eNB. For example, eNB can indicate to a UE a mapping relationship between a region and a resource pool as trigger conditions. When a UE moves into the region, a geo-information reporting is autonomously triggered by the UE. With the help of this geo-information reporting, eNB can know the number of UEs in this region and adjust the resource pool size according to the UE density. When the UE moves out of the region, another geo information reporting is autonomously triggered by UE so that eNB not only knows the UE density in the region but also can re-configure a new location-based resource pool. Another trigger condition is that eNB configures a moving distance threshold for UE geo-information reporting. The configuration of this threshold should consider the typical case, for example, a small threshold for urban case and a large threshold for freeway or suburban case. In this way, the geo-information reporting can get a tradeoff between reporting efficiency and consumed resource.

Proposed 1: Geo information reporting can consider following mechanisms:
· Periodic geo information reporting.
· Aperiodic geo information reporting triggered by eNB.
· Aperiodic geo information reporting triggered by UE.
Exact content of reported geo information
In this section, we discuss the content of reported geo information, which mainly depends on eNB configuration. At least the location information of UE is needed. For the velocity of UE, it can be used by eNB for configuring periodic reporting or aperiodic reporting as mentioned in section 2.1. Whether UE reports the moving direction may depend on the eNB implementation, e.g., configuration method and number of location-based resource pools for UE. The direction information could be helpful for eNB to estimate UE’s moving track.
Proposed 2: Location information and the velocity of UE need to be included in the reported geo information. 
Conclusions
In this contribution, we discuss the potential mechanisms of UE reporting geo information to the eNB and the reported geo information contents. The following proposals are provided:
Proposed 1: Geo information reporting can include one or more of following mechanisms:
· Periodic geo information reporting.
· Aperiodic geo information reporting triggered by eNB.
· Aperiodic geo information reporting triggered by UE.

Proposed 2: Location information and the velocity of UE need to be included in the reported geo information. 
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