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1
Introduction
Last meeting discussed the dynamic V2X target area, and agreed that the issue may be managed by MBSFN and/or SC-PTM. This contribution analyses the operational aspects, and proposes a way forward.
2
Dynamic V2X target area
As discussed in last meeting, the V2X message may be broadcasted in a small range of areas. The target area for a specific V2X packet is usually covered by a few cells. For example, in freeway case, a specific V2x packet may only need to be distributed in the UE’s serving cell and neighboring cells. In below 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. For example:

· 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
Observation 1: each eNB may broadcast different set of V2X packets than its neighboring eNBs.
This is quite different to commercial MBMS that same MBMS data is distributed in a large area. There are two possible options to use MBMS for V2X data delivery. 
· Option 1: use MBSFN 
The MBSFN operation requires all eNBs in a MBSFN area broadcast same MBMS data over the air interface. It is not possible to just use one MBSFN areas for neighboring eNBs. The eNBs broadcasting same MBMS data will be organized in one MBSFN area. This may require an eNB belong to multiple MBSFN areas. One possible example is show as below:

[image: image2.emf]`

eNB9

UE9

Target area for V2X packet initiated by UE8 in eNB8

(MBSFN area #8)

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

(MBSFN area #2)

Target area for V2X packet initiated by UE5 in eNB5

(MBSFN area #5)

Target area for V2X packet initiated by UE9 in eNB9

(MBSFN area #9)

Target area for V2X packet initiated by UE3 in eNB3

(MBSFN area #3)

Target area for V2X packet initiated by UE6 in eNB6

(MBSFN area #6)

Target area for V2X packet initiated by UE10 in 

eNB10

(MBSFN area #10)

Target area for V2X packet initiated by UE4 in eNB4

(MBSFN area #4)

Target area for V2X packet initiated by UE7 in eNB7

(MBSFN area #7)


Figure 2 – using MBSFN transmission
For example, eNB3 belong to three MBSFN areas, i.e. MBSFN area #2 including eNB1, eNB2 and eNB3 for broadcasting the MBMS data initiated by UE2, MBSFN area #3 including eNB2, eNB3 and eNB4 for broadcasting the MBMS data initiated by UE3, and MBSFN area #4 including eNB1, eNB2 and eNB3 for broadcasting the MBMS data initiated by UE4. Current standard does support an eNB belonging to multiple MBSFN areas, but it has some other issues:
·  The UE shall receive multiple MBMS sessions from multiple MBSFN areas in order to receive all V2X packets, e.g. an UE in eNB3’s coverage need to receive the V2X packet from MBSFN area #2, #3 and #4. This is a new requirement for UE since current TS36.331 states:
In this release of the specification, an MBMS capable UE is only required to support reception of a single MBMS service at a time, and reception of more than one MBMS service (also possibly on more than one MBSFN area) in parallel is left for UE implementation.
·  Difficult for operator to plan and assign the MBSFN areas. For example, in urban case, a cell may have to belong to many MBSFN areas just for V2X.
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Figure 3 – cell layout in urban
· Location dependent content transfer has to be used. This requires the BM-SC to start the MBMS Session Start Procedure for each MBSFN area, which causes significant signalling considering the large number of cells and the required MBSFN areas for V2X. This also requires the MBMS-GW to allocate and maintain significant number of IP multicast groups, i.e. one for each MBSFN area.
· Difficult for service announcement. Each eNB may broadcast different set of V2X packets, and may use different set of TMGIs. The service announcement has to be eNB specific. 

So it is difficult to use the MBSFN transmission.

Observation 2: It is difficult to use MBSFN for V2X.
· Option 2: use SC-PTM 

The V2X may be more appropriate to use SC-PTM transmission. All eNBs can use same TMGI to broadcast different set of V2X packets, even it lost the benefit of MBSFN transmission. For example, eNB3 use one MBMS session to broadcast the V2X packets initiated by UE2 (under eNB2’s coverage), UE3 (under eNB3’s coverage), and UE4 (under eNB4’s coverage). There are some issues needs to be solved, e.g. how to distribute the V2X packets to the related eNBs, etc. This may be supported by using the Localized MBMS, e.g. the LME is responsible to distribute the V2X packets to target eNBs. This can be further discussed.
Proposal: prioritize SC-PTM over MBSFN in the FS_LTE_V2X study.  

3
Conclusion and Proposals
This contribution analyzed the operational aspects of of MBMS with MBSFN and SC-PTM. Our proposal is:
Observation 1: each eNB may broadcast different set of V2X packets than its neighboring eNBs.
Observation 2: It is difficult to use MBSFN for V2X.
Proposal: prioritize SC-PTM over MBSFN in the FS_LTE_V2X study.  
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