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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 MBMS bearers with same TMGI in different broadcast areas. When the MBMS Service Areas are designed according to the V2X broadcast areas with overlapping, current MBMS cannot support transmitting different content in the MBMS bearers with same TMGI in those V2X broadcast areas with overlapping.
This issue can be explained with following freeway example. A specific V2x packet may only need to be distributed in the UE’s serving cell and neighboring cells (For simplicity reason, let’s assume one eNB only has one cell). For example, the V2X packets initiated by UE2 in eNB2’s coverage is distributed in the coverage of eNB1, eNB2 and eNB3. Similarly, the V2X packets initiated by UE3 in eNB3’s coverage is distributed in the coverage of eNB2, eNB3 and eNB4. The eNBs along the freeway may distribute different set of V2X packets over the air interface, e.g. 

· eNB3 broadcast V2X packets initiated by UE2 (eNB2’s coverage), UE3 (eNB3’s coverage) and UE4 (eNB4’s coverage).

· eNB4 broadcast V2X packets initiated by UE3 (eNB3’s coverage), UE4 (eNB4’s coverage) and UE5 (eNB5’s coverage).
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Figure 1 – V2X example for freeway
Since the set of V2X packets is different for each eNB, one straightforward solution is to define the MBMS Service Area to be the same as the target area for V2X packets (Figure 2). (NOTE, this may cause many MBMS Service Areas considering all the possible V2X target areas)
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Figure 2 – example for MBMS Service Area configuration (Option 1)
An eNB need to be part of multiple MBMS Service Areas, e.g. eNB3 in three MBMS Service Areas #2/#3/#4. However, current standard does not allow location dependent MBMS using same TMGI has overlapping area. So eNB3 cannot use same TMGI in its three MBMS Service Areas. This causes an issue on how to start the MBMS Session in these areas. 
Solution for Issue 2:
Considering the transmission range for V2X packet is very small, e.g. 320m in freeway scenario (TR22.885), operator may plan small MBMS Service Areas for the V2X. For example, the small MBMS Service Area only consists of two eNBs (Figure 3).  
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Figure 3 – example for MBMS Service Area configuration (Option 2)
The small MBMS Service Areas do not overlap with each other. All the small MBMS Service Areas can use the same TMGI for a specific type of V2X packets. For a specific V2X packet, it may need to be distributed in two MBMS Service Areas. In a summary, same TMGI can be used when the operator configures small, non-overlapped MBMS Service Areas for V2X. The existing location dependent content transfer for the MBMS user server can be used to distribute the different set of V2X packets in different broadcast areas. 
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