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1   Text Proposal

X.2.2
Support of small and variable areas in V2X
In V2V/V2I/V2P service, in most use cases, the V2X message may be broadcast in a small range of areas. Such areas may change due to the movement of the vehicle UE. For example, a vehicle UE may periodically broadcast a message (CAM) including the vehicle dynamic status information (e.g. location, speed and direction information) to its surrounding vehicles while moving, to assist safety operations. It is expected that the surrounding vehicles within 300-500 meters range from the vehicle UE should be able to receive the V2X message. The small and variable areas in V2X could be managed via MBSFN and/or SC-PTM.
In order to support variable broadcast areas in V2X, following issues should be investigated:

· Issue 1: How to decide the V2X broadcast area. The assumption is the V2X server can make the decision, e.g. based on the V2X message received from the transmission UE. The broadcast area for a specific V2X message may cover one or more cells.
· Issue 2: How to transmit different V2X messages in different broadcast areas, especially in overlapping areas. Different V2X messages may be broadcasted on the same MBMS bearer in different broadcast areas. Current MBMS cannot support different content in the same MBMS bearer.
X.2.2.1 
Solution x
For Uu based V2V as an example, when vehicles upload their V2V message to the V2X server, as the message is expected to be received by the surrounding vehicles within 300-500 meters range of the source vehicle, only one small group of cells (may only include one cell or a list of cells) covering the transmission range needs to broadcast the V2X messages. As shown in Figure X.2.2.1-1, the Cell Group1 only needs to broadcast the information uploaded by the red and green vehicles, Cell Group2 needs to broadcast the information uploaded by the red, green and yellow vehicles, etc.
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Figure X.2.2.1-1 Uu based V2V transmission and Reception

The existing flow id allows the network to provide different data in different areas using same TMGI, but it does not support the overlapping area scenario. 
For V2X, in order to provide different data in overlapping areas using same TMGI, an x id is introduced in this solution, it is provided from the V2X server and forward by the BM-SC, MBMS-GW and MME towards the E-UTRAN together with a list of cells, to identify different data content with the same TMGI, and this applies to both different areas and overlapping areas. 
As shown in Figure below, after establishing multiple MBMS sessions with different x ids of the same TMGI, the V2X server provides the data for each x id to the network, and MBMS-GW sends the corresponding data of different x id bearer to different multicast IP address. Note that the indicated broadcast area for these sessions could be overlapped.
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Figure X.2.2.1.1-1 

Upon receiving multiple MBMS Session Start Requests of the same TMGI but different x id, the eNB joins multiple multicast addresses and get the corresponding data. Note that the eNB needs to distinguish multiple x ids for the same TMGI, combines the data of different x ids, and provides in the Uu interface using the same TMGI.
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 Figure X.2.2.1.1-2 

In this solution, the UEs will only need to listen to the same TMGI in the network for the same V2X service, and the complex TMGI management is avoided.
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