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1
Introduction
Last meeting discussed the issue about transmitting different V2X messages in different broadcast areas, especially overlapping area. This contribution analyses the issues, and proposes a way forward.
2
Dynamic V2X target area
2.1 issue

As discussed in last meeting ([2]), one of the issue is related to the overlapping areas.
· Issue 2: How to transmit different V2X messages in different broadcast areas, especially in overlapping areas. In case of one MBMS bearer is used to carry multiple V2X messages, 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.
The issue is only for the scenario when same TMGI is used in different broadcast areas. 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 (or based on) 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. 
Proposal 1: Clarify issue 2 only exist when same TMGI is used for overlapped MBMS Service Area, and the MBMS service Areas are the same as the target areas for V2X packets.
2.2 Overlapped MBMS Service Area
Issue 2 is caused by the overlapped MBMS Service Area. So it is worthy to study whether the overlapped MBMS service Areas can be avoided for V2X. 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).  


[image: image3.emf]eNB9

UE9

Target area for V2X packet initiated by UE8 in eNB8

eNB6

UE6

eNB7

UE7

eNB8

UE8

eNB1

UE1

eNB2

UE2

eNB3

UE3

eNB4

UE4

eNB5

UE5

Target area for V2X packet initiated by UE2 in eNB2

Target area for V2X packet initiated by UE5 in eNB5

Target area for V2X packet initiated by UE9 in eNB9 Target area for V2X packet initiated by UE3 in eNB3

Target area for V2X packet initiated by UE6 in eNB6

Target area for V2X packet initiated by UE10 in 

eNB10

Target area for V2X packet initiated by UE4 in eNB4

Target area for V2X packet initiated by UE7 in eNB7

MBMS Service Area #2

MBMS Service Area #3

MBMS Service Area #4

MBMS Service Area #5


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. Since each MBMS service area have the different set of V2X packets, the V2X server initiate the MBMS Session Start procedure for every MBMS service area using same TMGI. One may argue it has some issues
· The actual transmission range may be a little bit large than the actual required range. For example, the V2X packet initiated by UE2 will be transmitted in MBMS Service Area #2 and #3, consisting of eNB1/eNB2/eNB3/eNB4. eNB4 is actually out of the target area. But this may not be seen as an issue, since it can give the drivers more response time. A slightly larger coverage increase the cumulative (overall, effective, or final) transmission reliability. Also, the cell coverage is most likely not align with the V2X transmission range, so the actual transmission range is always larger than the actual required range. On the other hand, the UE may discard the V2X packet if it does not have interest. This issue can be mitigated if the operator further reduce the coverage of the MBMS Service Area, e.g. to one eNB.
· V2X server need to duplicate the V2X packets to two MBMS Service Areas, since each MBMS Service Area uses a different IP multicast group. This is the same as current MBMS, when an application server need to distribute the data to multiple MBMS Service Areas when Location Dependent MBMS is used. If this is seen as a big issue, possible enhancement can be further studied, for example, use the local V2X server to distribute the V2X packets, rather using the IP multicast group allocated by the MBMS-GW.
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 to eNBs. 
Proposal 2: issue 2 can be addressed when the operator configures small, non-overlapped MBMS Service Areas for V2X.
Proposal 3:  propose to capture the solution in the TR. 
The proposed text for TR can be found in ([3])
3
Conclusion and Proposals
This contribution analyzed the transmission of V2X packets in different broadcast areas. Our proposal is:
Proposal 1: Clarify issue 2 only exist when same TMGI is used for overlapped MBMS Service Area.
Proposal 2: issue 2 can be addressed when the operator configures small, non-overlapped MBMS Service Areas for V2X.

Proposal 3:  propose to capture the solution in the TR. 
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