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1      Introduction

At RAN2#93bis, RAN2 made the following agreements for the enhancement using UE geographical location information for Uu-based V2V services. 

· Study mechanisms to improve MBMS/SC-PTM services on the basis of UE geographical location.  FFS whether there is a need for a specific AS mechanism or the application layer mechanism is sufficient. 

In this contribution, we would like see what the specification efforts and implementation overheads are needed when the reporting of UE geographical location information is done in AS layer and application layer. 
2      Discussion
The main intention of the UE reporting of its geographical location in Uu-based V2V is to determine the target neighboring cells to forward V2V messages in downlink. Otherwise the V2V message transmitted via uplink should forward it to all neighboring cells and they all transmit the V2V message in downlink, which makes the downlink capacity problem since some neighboring cells transmit the V2V message even though they are not within the proximity area of the transmitter-vehicle. For instance as shown in the Figure-1, the V2V message received in the serving cell is forwarded only to the grey-colored cells in downlink instead of all neighboring cells if the transmitter-vehicle’s location and its proximity range are known to the network. 

[image: image1.emf]V2V 

server

EPC


Figure-1. Use of UE geographical location information for Uu-based V2V
When UE geographical location information is included in the application layer

If the eNB-typed RSU is not implemented in the eNB and when MBMS is used for V2V downlink transmission, the V2V server can decide whether to broadcast the V2V message in a specific cell based on the location information of the transmitter-vehicle and the range of the proximity of the V2V transmission. However it may not be clear if the V2V server can indicate the target cell lists per MBMS user data to the BMSC. We understand the MBMS bearer and the target MBMS area to that MBMS bearer were already configured in advance and the intention is the actual target cells to transmit the V2V user data in downlink can be different packet by packet in Uu-based V2V services. When SC-PTM is used for V2V downlink transmission, the V2V server can decide whether to broadcast it in a specific cell in the same manner as MBMS. If the eNB-typed RSU is implemented in the eNB, the eNB plays a role of the V2V server so the eNB can decide whether to broadcast the V2V message in a specific cell. In this case we assume the eNB should maintain the geographical location and coverage information of neighboring cells and the V2V message is forwarded to the target neighboring cells over X2 interface, therefore we may need to define the corresponding X2 procedure and message format. 

[Observation-1]: If the UE geographical location is included as the application information, forwarding of V2V message to the target cells can be supported without much RAN2 impacts. 

When UE geographical location information is included in the AS layer (e.g. RRC)
If the eNB-typed RSU is not implemented in the eNB and either MBMS or SC-PTM is used for V2V downlink transmission, the additional specification efforts or implementation overheads may be required as follow. 
· The reporting procedure (e.g. message, contents and the event for reporting) needs to be defined. 

· Detailed geographical and coverage information of neighboring cells should be available in the eNB. 

· The source transmitter-vehicle should be aware to the eNB from MBMS/SC-PTM user data.

If the eNB-typed RSU is implemented in the eNB, the eNB plays a role of the V2V server so the eNB can decide whether to broadcast the V2V message in a specific cell based on the received AS information. However since the actual V2V message is decoded in the application layer and the geographical location information of the transmitter-vehicle is available at the AS layer, inter-layer interactions becomes more complicated. 
[Observation-2]: If the UE geographical location is included as the AS information, on top of the required features when the UE geographical information is included in the application, additional specification efforts and implementation overheads would be required to forward V2V message to the target cells. 

With the observations in the above, we propose to include the geographical location of the transmitter-vehicle as the application information for the purpose of forwarding V2V message to the target cells in Uu-based V2V. 
[Proposal]: It is proposed to include the geographical location of the transmitter-vehicle as the application information for the purpose of forwarding V2V message to the target cells in Uu-based V2V.

3      Conclusions

In this contribution, we made the following observations and proposal on the FFS whether there is a need for a specific AS mechanism or the application layer mechanism is sufficient to forward V2V message to the target cells. 
[Observation-1]: If the UE geographical location is included as the application information, forwarding of V2V message to the target cells can be supported without much RAN2 impacts. 

[Observation-2]: If the UE geographical location is included as the AS information, on top of the required features when the UE geographical information is included in the application, additional specification efforts and implementation overheads would be required to forward V2V message to the target cells. 

[Proposal]: It is proposed to include the geographical location of the transmitter-vehicle as the application information for the purpose of forwarding V2V message to the target cells in Uu-based V2V. 
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