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1
Introduction
Last meeting discussed the possible solutions on transmitting different V2X messages in different broadcast areas, especially overlapping area. This contribution analyses the issues, and proposes a way forward.

2
Detailed analysis
Before the detailed analysis, it is worthy to note the SA2 conclusions in last SA2 meeting. One of the conclusion is coped as below:

UE may receive non-relevant V2X messages since the V2X message may be broadcasted to larger area than relevant area. To address this issue, optimization would be needed, however, it is concluded that this issue is not addressed in this release.
Observation 1: RAN3 work needs to consider SA2 conclusion.
The following example is used for the analysis in this contribution. For simplicity reason, this example assumes each eNB only have one cell, and all UEs set the same Relevance Distance for the V2X packets. Actually, the V2X UE can set different Relevant Distance for V2X packets. For example, ETSI ITS ([4]) allows 8 different Relevance Distance for a DENM message. 

Table 1 – Relevance Distance definition in ETSI ITS [4]
	Descriptive Name 
RelevanceDistance

Identifier 

DataType_ 61

ASN.1 representation RelevanceDistance ::= ENUMERATED {lessThan50m(0), lessThan100m(1), lessThan200m(2), lessThan500m(3), lessThan1000m(4), lessThan5km(5), lessThan10km(6), over10km(7)}

Definition 

DE describing a distance of relevance for information indicated in a message, for example, it may be used to describe the distance of relevance of an event indicated in a DENM as defined in ETSI EN 302 637-3 [i.3].

Unit 


N/A

Category 

GeoReference information


If the originating V2X UEs set different Relevance Distance, it may cause many different target areas.
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Figure 1 – V2X example for Urban
With these assumptions, the possible V2X target areas are listed as below:

· V2X target area for case 1: eNB1, eNB2, and eNB4
· V2X target area for case 2: eNB1, eNB2, eNB3, and eNB4

· V2X target area for case 3: eNB2, eNB3, and eNB4

· V2X target area for case 4: eNB1, eNB2, eNB4, and eNB5
· V2X target area for case 5: eNB2, eNB3, and eNB5

· V2X target area for case 6: eNB2, and eNB5

2.1  Option 1: Solution with new ID to differentiate the flows with same TMGI 
In this solution, the V2X server/BM-SC needs to initiate the MBMS Session Start procedure for all possible target areas. In above example, the V2X server/BM-SC initiates 6 MBMS Session Start Procedures, i.e. one for each case. In a real deployment that originating UE may set different Relevance Distance, it may cause the V2X AS/BM-SC initiates significant number of MBMS Session Start procedures, for all possible target areas which may overlap. 

Whenever the AS/BM-SC initiates the MBMS Session Start procedure, the MBMS Session Start Request messages include the same TMGI, but different flow ID, and new X ID. The MBMS-GW uses the unique {TMGI, flow ID, new X ID} to allocate an IP multicast address. The new X ID is to inform eNB/MCE to accept a MBMS Session Start procedure with a TMGI and flow ID that is already active in the eNB/MCE and which broadcast area (MBMS SAIs, ECGIs) may overlap with already active MBMS session. The eNB needs to establish M1 connection for each MBMS session identified by {TMGI, flow ID, new X ID}. In order to do so, MCE has to signal flow ID and new X ID to eNB. Considering a new behavior is anyway needed in eNB/MCE, a simpler solution may be to transfer the Flow ID to the eNB/MCE and allow MBMS flows to overlap, rather introduce a new X ID.
When MBSFN transmission is used, this may cause many MBSFN transmissions, i.e. MBMS radio bearers, using same TMGI. In above example, 6 MBSFN areas will be organized, i.e. one for each case. A specific eNB may be in multiple MBSFN areas. For example, eNB2 will be in all 6 MBSFN areas, using the same TMGI. This is quite different to current MBSFN that a cell can only have one MBSFN transmission for a specific TMGI. This has an impact on UE implementation as well, as UE’s behavior is unclear when a cell broadcasts multiple MTCHs identified by the same TMGI, e.g. whether the UE considers the content is the same and only listen to one MBSFN transmission. 

When SC-PTM transmission is used, the eNB may use multiple SC-PTM transmissions, i.e. SC-PTM radio bearers. It may have the same impact to the UE, e.g. a cell broadcasts multiple SC-MTCH identified by the same TMGI.
2.2  Option 2: Solution to use non-overlapped MBMS Service Areas 
This is already supported by current specifications, without requiring any changes to the standard. For any area, only one MBMS transmission is used for a specific TMGI. In above example, the operator may configure 3 small MBMS Service Areas:
· MBMS Service Area 1: eNB1 and eNB4

· MBMS Service Area 2: eNB2

· MBMS Service Area 3: eNB3 and eNB5. 

Alternatively, the operator may configure larger MBMS Service Areas and rely on V2X server to provide ECGIs.

The V2X AS/BM-SC only initiates three MBMS session start procedures. In this solution, a specific V2X packet may be unnecessarily transmitted in the area that is not required by the originating V2X UE. This is acceptable considering this is expected to happen occasionally and also considering SA2 conclusion in TR23.785 ([2]) (copied as below)
UE may receive non-relevant V2X messages since the V2X message may be broadcasted to larger area than relevant area. To address this issue, optimization would be needed, however, it is concluded that this issue is not addressed in this release.
2.3  Option 3: User plane enhancement solution 
In this solution, the SYNC protocol is enhanced to include target area information. Upon the reception of the SYNC PDU, the eNB checks whether it is within the target area. The eNB only sends the MBMS data over the air interface if the eNB is within the V2X target area. This solution requires the BM-SC to decode the V2X packet. Considering the definition for V2X packet is out of 3GPP scope, and each country/region may adapt different V2X standard, it is impractical to require a 3GPP LTE node, i.e. BM-SC, to decode the V2X packet not defined by 3GPP. Another option is to introduce or enhance MB2-U interface between V2X AS and BM-SC to transfer the target area information to the BM-SC. The various options may need to be analysed by SA2.
In addition, this solution wastes the backhaul resource unless the MBMS service area is very small.
2.4  Option 4: Multiple TMGIs based solution
This is already supported by current specifications, without requiring any changes to the standard. 

Similar to Option 1, the V2X server/BM-SC needs to initiate the MBMS Session Start procedure for all possible target areas which may overlap as in the case of Option 1. In above example, the V2X server/BM-SC initiates 6 MBMS Session Start Procedures, i.e. one for each case. In a real deployment that originating UE may set different Relevance Distance, it may cause the V2X AS/BM-SC initiates significant number of MBMS Session Start procedures, for all possible target areas. 

For any specific area, there may be different set of TMGIs for V2X service. It may be difficult to have multiple USDs or a single USD with alternative TMGIs.  On the other hand, alternative TMGIs has the same issue as multiple MBMS flows in the same area. UE behaviour is not clearly defined for this case.
In a summary,
· Option 1: V2X AS/BM-SC may have to initiate significant number of MBMS session start procedures to cover all possible V2X target areas. The new X ID may be replaced by the Flow ID. Unclear UE’s behaviour regarding how to receive all MBMS sessions with same TMGI. 
· Option 2: is already supported by the current specification. Less MBMS Session Start procedures is required than for Option 1 or Option 4. The V2X packets may be unnecessarily transmitted in areas outside of V2X target area. 

· Option 3: It requires BM-SC to decode the V2X packet, which may be impractical. It wastes the M1 backhaul resource

· Option 4: is already supported by the current specification except unclear UE’s behaviour when more than one TMGI is used in a given location. V2X AS/BM-SC may have to initiate significant number of MBMS session start procedures to cover all possible V2X target areas. Unclear UE’s behaviour regarding how to receive all MBMS sessions with different TMGI.
Proposal: Given SA2 conclusion, it is preferred to first consider Option 2 and Option 4.
3
Conclusion and Proposals
This contribution analyzed the transmission of V2X packets in different broadcast areas. Our proposal is:
Observation 1: RAN3 work needs to consider SA2 conclusion.
Proposal: Given SA2 conclusion, it is preferred to first consider Option 2 and Option 4.
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