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1. Introduction

According to the LS[1] from RAN1, the geographical location information of each V2V UE is required by eNB in order to improve the efficiency of resource allocation of D2D communication. In RAN2 meeting #93bis, some agreements[2] were reached after some discussions on this aspect: Geographical location reporting at AS layer will be introduced. Layer 1 reporting mechanism is not needed. FFS if RRC signalling and/or MAC CE is used. Details of what is contained in the location reporting are FFS. 

In this contribution, we consider how to report geo information to the eNB.

2. Discussion

According to the agreement in RAN2 #93bis, layer 1 reporting mechanism of UE geo location information is not needed. So UE geo information can be sent by using MAC CE or RRC signalling. IF we choose RRC signalling, UEInformationResponse message which contains the LocationInfo IE can be used. However several additional overheads are needed in comparison with MAC CE: e.g., RRC PDU, RLC PDU itself, and RLC status PDU. The density of V2V UEs in LTE network will increase rapidly in a few years, so the radio resource consumed by overheads mentioned above should not be neglected. Because of this, we prefer the MAC CE reporting mechanism.

Proposal 1: MAC CE reporting mechanism is more feasible because of less overheads in comparison with RRC signalling.

In the MAC CE, we can contain the LocationInfo IE defined in TS36.355[3] directly. However it has some redundant information: 1 degree in latitude denotes about 111km, while the radius of a cell does not exceed 1km in most cases. So the geo location information in the MAC CE needs compression.
We provide one compression method like this: The eNB provides one or a few reference positions by broadcasting their LocationInfo IEs (Longitude/Latitude) in a SIB or RRCConnectionReconfiguration message. UE reads its own Longitude/Latitude from GPS, chooses the nearest reference position, and provides the index of that reference position and relative position of it in the feedback MAC CE.
The Longitude/Latitude values provided by GPS may have some error because of the multi-path effect or other reasons, so the eNB can also broadcast a resolution value. We can devide the cell into a list of grids according to the resolution value (Figure 1). UE can determine which grid it belongs to by using its relative position and the resolution and report the grid index.
The Longitude/Latitude values are defined in a spherical coordinate system. So 1 degree in latitude denotes a constant distance. However the distance 1 degree in longitude denotes depends on the latitude of the position, which satisfies the following equation:
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So we should scale the relative longitude by 
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According to X and Y, we can define a MAC CE (Figure 2): Index (4 bits) denotes the index of reference position, Rounded_X (6 bits) denotes the rounded value of (X + 32), and Rounded_Y (6 bits) denotes the rounded value of (Y + 32).

Proposal 2: The reporting procedure of UE geo location can be defined as follows: The eNB provides one or a few reference positions and the resolution value. UE chooses the nearest reference position. UE determines which grid it belongs to by using its relative position and the resolution. The relative longitude should be scaled by 
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. The MAC CE of UE geo location report comprises Index of reference position, Rounded_X and Rounded_Y of the grid where the UE lies.
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Figure 1 Lists of grids in a cell
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Figure 2 MAC CE of UE geo location report
3. Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1: MAC CE reporting mechanism is more feasible because of less overheads in comparison with RRC signalling.

Proposal 2: The reporting procedure of UE geo location can be defined as follows: The eNB provides one or a few reference positions and the resolution value. UE chooses the nearest reference position. UE determines which grid it belongs to by using its relative position and the resolution. The relative longitude should be scaled by 
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. The MAC CE of UE geo location report comprises Index of reference position, Rounded_X and Rounded_Y of the grid where the UE lies.
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