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1   Introduction
In RAN#72 meeting, the V2X WI [1] was agreed, and there is one objective related to the DL transmission in small areas:

1) To specify enhancements to both SC-PTM and MBSFN transmissions for support of V2X services including:

a) DL transmission in small areas based on geographical information, with necessary coordination with SA2 (note: Depending on the solutions, the specification(s) may or may not be impacted) [RAN3]

In this contribution, we analyze the solutions on DL transmission in small areas.
2   Discussion
During the study item, there was one issue identified to support small area transmission as below:
· 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. When the MBMS Service Areas for V2X broadcast overlap, current MBMS cannot support transmitting different content in the MBMS bearers with same TMGI in those overlapping V2X broadcast areas.

And there were several solutions listed, together with a basic comparison table.

Solution 1: Single TMGI based solution

Solution 1.1: Solution with new ID to differentiate the flows with same TMGI

Solution 1.2: Solution to use non-overlapped MBMS Service Areas

Solution 1.3: User plane enhancement solution

Solution 2: Multiple TMGIs based solution

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 these messages. 
Solution 2 is an implementation, which does not require standard impact but lot of implementation efforts. Take Figure 1a as an example, if the V2X server decides to broadcast the messages from all the neighbour cells in a cell, if the cell 1 has 6 neighbour cells, the UE has to listen to 7 TMGIs at the same time in the cell, and when the UE moves to another cell, it has to listen to another 7 TMGIs. In dense urban scenario, the number of neighbour cells is normally larger than 6, the TMGI numbers which a UE has to listen to is large as well.
If the V2X server decides to consider more detailed granularity of the UE’s location, as shown in Figure 1b, Cell 1 needs to broadcast 13 TMGIs, because:

1) the messages from V1 will only be broadcasted in Cell1

2) the messages from V2 and V9 will be broadcasted in Cell1, 7, 2, 3

3) the messages from V10 and V11 will be broadcasted in Cell 1, 2, 3, 8

4) the messages from V3 and V12 will be broadcasted in Cell 1, 2, 3, 4

5) ……
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Figure 1b




In Figure 1b, if solution2 multiple TMGI solution is used, the UEs in Cell1 needs to listen to 13 TMGI for one service in a cell. If there are 4 different V2X services, the UE has to listen to 4*13 = 52 TMGIs. With such large number of TMGIs, UE should restore the configuration and security information for each TMGI, which requires high UE processing load. What is worse, UEs have to frequently connect to V2X server to request security configuration for each TMGI when the TMGI is acquired from the SIB, leading to heavy signaling burden.  

On the other hand, if solution1 single TMGI solution is used, if there are 4 different V2X services, the UE only needs to listen to 3 TMGIs, each for one service. 
Considering the UE processing load and signaling burden, it is proposed to select Single TMGI based solution to support DL transmission in small areas.
Proposal: Select Single TMGI based solution to support DL transmission in small areas.
3   Proposal
In this contribution, we compare the single TMGI solution and multiple TMGIs solution, Considering the UE processing load and signaling burden, it is proposed to select Single TMGI based solution to support DL transmission in small areas.
Proposal: Select Single TMGI based solution to support DL transmission in small areas.
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