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Introduction
Based on the last RAN1#84 meeting, the following agreements are reached:
	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 paper, we will analyse why UE geographical information reporting is useful and discuss how to reduce the signalling overhead of geographical information, identify the criterion that triggers the UE to send a geographical information report and will discuss whether the report is carried as L1 control information or L2/3 control information.
On the other hand, RAN1 sent LS [1] to RAN2 and asked RAN2 to enable mapping between a set of resources that would be used for autonomous V2V sidelink transmissions to a set of geo information. So we will also discuss geo-based mapping scheme. 
Discussion 
UE geographical information reporting
The geographical information of each UE would be useful for the scheduling resource allocation. Having the knowledge of UE’s geographical location, the eNB can determine the relative distance between UEs. So the eNB can assign resources that allow the UEs to transmit simultaneously without interfering with each other. For example, as shown in Figure 1, since UE-1 and UE-2 are close to each other, the eNB cannot assign the resources in the same subframe to them otherwise they cannot detect each other due to half duplex constraint. However, for UE-1 and UE-3 the eNB can assign the same time and frequency resources to them since they are far away and their transmission could be performed simultaneously without interference. Futher more, the eNB can assign the same time and frenquency resources to UEs in the same or different cell that are far enough from each other so as to improve the spatial resue of sidelink resources.


Figure 1 PC5 based V2V operation
Observation1: The geographical information of each UE would be useful for the PC5 scheduling resource allocation.
Current specification already supports that each UE reports its own geographical information to the network by RRC message. Specifically, the eNB send obtainLocation IE via RRCConnectionReconfiguration message to indicate that the UE is requested to get valid detailed location information and include it in IE LocationInfo whenever sending a measurement report. If the UE has localization capability such as equipped with GPS hardware, the UE can report its geographical information by sending a measurement report accordingly. But as we know, the delay of RRC message delivery is rather long and the vehicle UE usually move frequently. So the geographical information that the eNB obtained may not accurately reflect the UE’s latest position. On the other hand, the size of IE LocationInfo-r10 is relatively large which may consume a lot of network resource if the geographical information is reported frequently. Based on these observations, some improvments on geographical information reporting are necessary.
Observation 2: The legacy UE geographical information reporting mechanism is not suitable for V2X service.
As a matter of fact, the detailed content of the geographical information is still FFS. Basically, it may include UE location, speed or direction of movement information. Among them, the location information is the most important one. So subsequently, we will take the location information as an example to discuss the potential reporting mechanism for the the geographical information. In order to reduce the signalling overhead of geographical information, the following two ways can be considered.
· Reporting delta info of geographical information
For example, the UE may report its absolute geographical location or its relative distance with eNB as a reference for the first time and later only report the delta info of its location or relative distance when it moves. Compared to reference geographical information reporting, the signalling overhead of delta info reporting can be greatly reduced. In addition, the gepgraphical information reporting can either be periodical or event triggered. For example, the reporting time interval should be configured to further reduce the signalling overhead. Meanwhile the eNB can send a threshold value and indicate that when the distance between current position and the last reported position of the UE exceeds the threshold value, the UE should report geographical information.
· Reporting coarse grained area indication
As mentioned above we know that the geographical information is used by the eNB for the scheduled PC5 resource allocation. In some design, the coverage area of a cell can be divided into several geo-areas and each is configured with a set of PC5 resources as shown in Figure 2. The eNB only need to know the area where the UE locates and then make the resource scheduling decision. In this case, the UE just need to report the coarse grained area indication to eNB when the UE moves and enters a new area. But before that, the UE should first know the mapping between the area index and the range of area, which could be configured by eNB in advance. 


Figure 2 an example of area indication
Proposal 1: RAN2 is suggested to consider the dela info reporting and coarse grained area indication reporting of geographical information.
Proposal 2: The gepgraphical information reporting can either be periodical or event triggered.
On the other hand, whether the report is carried as L1 control information or L2/3 control information (e.g, MAC or RRC signaling) is FFS. For L1 control information, the PHY resource is generally too limited to include much geographical information. And for each UE the resource configuration of UL L1 control channel is mostly fixed so it is not suitable for event triggered reporting. On the other hand, the delay of RRC message delivery is rather long so that it is difficult for the eNB to acquire the real-time geographical information of UE. In our opinion, the UE may report the reference geographical information to eNB for the first time through RRC signaling as shown in Figure 3. For the subsequent delta info or the area indication reporting, it could be carried by MAC CE which is more time efficient than RRC signalling. We also do not exclude the possibility that the geographical imformation can be carried by combination of L1 control information and MAC CE.

 
Figure 3 Illustration of the geographical information reporting
Proposal 3: It is suggested to carry the reference geographical information in RRC message and the subsequent delta info or area indication through MAC CE.
Geo based resource mapping
RAN1 sent LS to ask RAN2 to enable mapping between a set of resources to a set of geo information. But as a matter of fact, the mapping scheme is still FFS. According to our understanding, the UE can select the resources according to the predefined resource mapping rules or formula. The eNB decides the detail of resource mapping scheme and send related information to the UEs, such as resource pools used for V2V, the size of geo area in which the resources are orthogonal and so on. Further more, in order to ensure the the orthogonality of resources used by neighbor UEs along any direction, all the geography information including longitude, latitude and altitude of the UE should be the considered as input parameters for the predefined resource mapping.
Proposal4: All the geography information including longitude, latitude and altitude of the UE should be the considered as input parameters for the resource mapping.
On the other hand, UE’s geography information changes with the UE’s movement. It is inevitable that the UE reselect the resources from to time to time. In our opinion, the resources reselection by UE should be carefully designed. Generally speaking, the resource selection for one time should at least support the initiation transmission and subsequent retransmission of a given V2X message. The resource mapping rule should be designed to handle this issue. 
Proposal5: The resource re-selection should be considered for the geo-based resource mapping. 
Conclusion 
In this paper, we analyse why UE geographical information reporting is useful and discuss some issues about it.
Observation1: The geographical information of each UE would be useful for the PC5 scheduling resource allocation.
Observation 2: The legacy UE geographical information reporting mechanism is not suitable for V2X service.
Proposal 1: RAN2 is suggested to consider the dela info reporting and coarse grained area indication reporting of geographical information.
Proposal 2: The gepgraphical information reporting can either be periodical or event triggered.
Proposal 3: It is suggested to carry the reference geographical information in RRC message and the subsequent delta info or area indication through MAC CE.
Proposal4: All the geography information including longitude, latitude and altitude of the UE should be the input parameters of the resource mapping rules or formula.
Proposal5: it is suggested that the eNB should indicate a unified time with a unified subframe offset and a unified period that is used for reselecting the resources for the UE.
Reference
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