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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At the  RAN1 Meeting #84, geo-information reporting for V2V communication was discussed and the following agreements and conclusion were reached by RAN1[1]:
Conclusion:
· Geo-information (e.g. vehicle location) signaled in the radio layers can be used by eNB, e.g., for sidelink resource allocation.
· This does not preclude reporting any other information to eNB.
· Note: Using geo-information at the transmitter UE for UE autonomous resource selection is already agreed.
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).
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15]Geo-information (e.g., vehicle location) can be used to assist resource selection to support V2V communication for eNB. We assume that the vehicles are equipped with global position system (GPS) or other position capabilities. In this contribution, we discuss the protocol and exact content of the geo-information report for V2V communication.
Protocol and Content of Geo-Information Reporting
Packet reception performance can be improved with geo-information assisted transmission scheduling, since the impact of in-band emission, near-far problem, and co-channel interference can be alleviated for V2V communication. 
Geo-information includes latitude, longitude, altitude and other information. If the assumption is that all the vehicle terminals are in the same horizontal plane, only the latitude and longitude information are required. Even then, the message payload size of latitude and longitude is about 6 bytes. The message payload size can be reduced to 4 bytes if a differential method is used. 
Observation 1: The geo-location information size is at least 4~6 bytes.
The geo-information can be carried as L1 control information, but the size of geo-information is too high for PUCCH. Thus, the geo-information should be carried by higher layer signaling (defined by RAN2) on PUSCH.
Observation 2: The geo-information cannot be carried on PUCCH without significant changes. 
Period and Accuracy of Geo-Information Reporting
[bookmark: OLE_LINK11]In-band emission is one of the main limiting factors in vehicular deployments. The geo-information can be used to limit the impact of in-band emission. The reporting period for geo-information should be configured by eNB according to the conditions. 
Vehicles move in different directions and have various velocities. The locations of different vehicles and distances among them are time varying. As a result, the effects of in-band emission on PRR vary according to the mobile vehicles distribution. Figure 1 shows that geo-information based resource selection provides improved PRR performance. It can also be observed from Figure 1 that the PRR performance decreases with an increase of reporting period. 
The eNB should configure a UE for the periodicity of reporting and positioning accuracy. The details should be determined by RAN2.
From the above analysis, considering the trade-off between signaling overhead and performance, a period of geo-information reporting in the order of seconds seems appropriate. 
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[bookmark: _Ref447179555][bookmark: _Ref447179551][bookmark: OLE_LINK167][bookmark: OLE_LINK168]Figure 1. PRR performance with different geo-information reporting periods
[bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK103][bookmark: OLE_LINK104][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK71]Observation 3: With perfect accuracy, geo-information can be updated with a time granularity in the order of seconds without significant performance degradation.
In addition to the periodicity, it is also necessary to assess the needed positioning accuracy. Figure 2 shows the PRR performance in Freeway scenarios with different levels of geo-information accuracy. As it can be seen, the performance starts to significantly degrade for accuracy errors of 50~100m. 
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[bookmark: _Ref447179623]Figure 2. PRR performance with different levels of Geo-Information Accuracy
Observation 4: An accuracy of 50~100m appears to be sufficient.
Given that accuracy and update rate are somewhat linked, it seems that a reporting period in the order of seconds with an accuracy in the order of meters (typical GPS accuracy) would be sufficient.
Observation 5: A reporting period in the order of seconds with the typical GNSS accuracy is sufficient.
Based on this discussion, we can provide enough information to RAN2 for them to define the signaling to handle geo-information.
Proposal: Send LS to RAN2 to inform them of the following:
· Geo-information should be carried using higher layer signaling.
· A reporting period in the order of seconds with the typical GNSS accuracy is sufficient.
Conclusions
In this contribution, we analyzed the period and accuracy and content of geo-information needed for V2V communication. Based on our discussion and analysis we have the following observations:
Observation 1: The geo-location information size is at least 4~6 bytes.
Observation 2: The geo-information cannot be carried on PUCCH without significant changes. 
Observation 3: With perfect accuracy, geo-information can be updated with a time granularity in the order of seconds without significant performance degradation.
Observation 4: An accuracy of 50~100m appears to be sufficient.
Observation 5: A reporting period in the order of seconds with the typical GNSS accuracy is sufficient.
Our proposal is to inform RAN2:
Proposal: Send LS to RAN2 to inform them of the following:
· Geo-information should be carried using higher layer signaling.
· A reporting period in the order of seconds with the typical GNSS accuracy is sufficient.
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