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1 Introduction
During last RAN2#93-bis meeting, it was discussed the need for enhancements to the current MBMS framework (both for MBSFN and SC-PTM) to support V2X operations. In particular, it was identified that one possible way to improve performances is to use UE geographical location to reduce the load and limit the message broadcasting in a small area of interest. 

In this paper we also discuss MBMS inter-PLMN operations.

2 Discussion
During last RAN2#93-bis meeting, it was agreed that


=>
RAN2 assumes that the application/upper layer can provide the necessary location information for DL broadcast and AS mechanism is not needed to assist the application server.

Therefore we assume that the application layer can ensure that a V2X message generated in a certain area is broadcast in one (or more) neighbouring cell(s) according to the specific area and range of interest for a message. The application layer would need to associate a V2X message with a geographical area spanning one (or more) cells and route the message over that geographical area only.

This assumption is also in line with the V2X architecture and signalling flows endorsed by RAN3 in the TP for the TR 36.885 [1].
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Figure 1: Architecture for V2x message delivery through MBMS
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Figure 2: V2x message distribution through pre-established MBMS bearers
Observation 1 V2X architecture and V2X message distribution through MBMS bearers have been captured by RAN3 TP.

Given the above, it is our understanding that a TMGI would then not only identify a specific MBMS service (e.g. a specific V2X use case), but would associate an MBMS service to a geographical area. Each TMGI is associated to one or more specific location so that in practice different bearers are used for each location. This solution seems to be flexible to address dynamic area changes and the UE would just need to monitor one or more TMGIs of interest (depending on the specific UE position) that are provided as part of the MBMS control signalling. 

Proposal 1 Within an MBMS area, local broadcasting is realized by TMGIs which map V2X services to specific locations.

Proposal 2 The UE needs to monitor one or more TMGIs depending on its position and service of interest. 

In an MBMS area, it is possible to allocate 435 different TMGIs (15 MCH sessions and 29 MTCHs for each MCH session) which seems enough to realize a good local area partitioning. In general, the mapping between V2X services and specific locations can be semi-statically configured by the operator (or traffic authority) depending on the expected traffic and road conditions in different areas, but some degree of flexibility might be needed, e.g. the V2X AS may suddenly need to initiate a new V2X session in an area close to an accident.

Proposal 3 The mapping between TMGIs and specific location might need to be flexibly configured by the network operator or traffic authority depending on road conditions and emergency situations.

One question that arises is how the UE learns the association between TMGIs and position. Two options are possible:

1. As part of the USD acquisition, when the UE registers to the V2X AS for certain V2X services, the V2X AS returns a mapping between TMGIs and local areas (e.g. geographical coordinates) so that when the UEs enters certain areas knows which TMGIs to monitor for MBMS reception. 

2. The eNB provides the list of supported TMGIs and the area (e.g. geo reference coordinates) in which they are provided. A UE depending on its position with respect to the geo reference coordinates might monitor one (or more) MTCH(s). 

A drawback of option 1 could be that the UE might not be able to download at registration the whole map of an area covered by a V2X server. Additionally, the V2X sessions might need to be initiated quite dynamically to meet emergency use cases as mentioned in Proposal 6. Notifying that to UEs could be difficult since they could be in IDLE mode. Therefore we believe that the eNB should assist the UE in determining the areas in which a certain TMGI could be of interest. 

Proposal 4 The UE may learn the mapping between TMGIs and locations in the cell from the eNB via MBMS control signalling (MCCH, SC-MCCH).

The UE may also report as part of the MBMS interest indication and counting response, its position with respect to a reference position so that the eNB can figure out the number of UEs that are located in the area and ensure proper admission control and scheduling operations when approaching an area of interest. For instance, assuming that the UE knows the location in which a certain TMGI should apply (as proposed in Proposal 7), the UE could report its interest in that TMGI when it is within a certain range from that location as part of counting response and MBMS interest indication. 

Since reporting of geographical position from a UE has been already agreed in RAN1 to enforce sidelink scheduling, it is seems straightforward to extend such functionality to UEs interested in MBMS.

Proposal 5 The UE indicates its position with respect to a certain TMGI of interest. 

The above proposals are clearly applicable to MBMS framework in general, i.e. both MBSFN and SC-PTM.

2.1 Inter-PLMN MBMS operation
In RAN2#93-bis, it was agreed that:

=>
  Inter-PLMN reception for DL broadcast is allowed.  
The multi-operator scenarios also imply the case in which a UE keeps connection on serving PLMN, with both UL/DL carrier not shared with other PLMN, while the v2x service is provided via MBMS on another PLMN, on another DL carrier. 
The above scenario should also consider the case in which a UE is connected to a serving PLMN for Uu mobile broadband (MBB) operations while receiving on another PLMN the MBMS V2X services. 

Observation 2 The UE should be capable of performing UL/DL operations in the serving PLMN, while receiving MBMS from another PLMN. 
We note that the registered PLMN of the UE could inform the UE via existing SIB15 about the list of neighboring frequencies (that could belong to another PLMN) that provide MBMS V2X services and the corresponding MBMS service area Identities (SAIs).The UE could then monitor these MBMS frequencies accordingly.  
Observation 3 Existing SIB15 could be used to inform the UE about the neighboring frequencies (potentially belonging to another PLMN) in which MBMS services are provided.   
Whether the neighbouring inter-PLMN frequency provided in SIB15 is relevant for this UE depends on the USD that is provided by the application layer.

Observation 4 The UE determines on which carrier (potentially belonging to another PLMN) to receive v2x service based on SIB15 received in the registered PLMN and USD obtained on the MBMS carriers. 
Given the above discussion, it seems that inter-PLMN MBMS operations are already supported by current legacy and that RAN2 does not need to optimize that.
Proposal 6 Supporting Inter-PLMN MBMS operations seem to be already supported by legacy RAN2 specification.
3 Conclusion

In section 2 we made the following observations:
Observation 1
V2X architecture and V2X message distribution through MBMS bearers have been captured by RAN3 TP.
Observation 2
The UE should be capable of performing UL/DL operations in the serving PLMN, while receiving MBMS from another PLMN.
Observation 3
Existing SIB15 could be used to inform the UE about the neighboring frequencies (potentially belonging to another PLMN) in which MBMS services are provided.
Observation 4
The UE determines on which carrier (potentially belonging to another PLMN) to receive v2x service based on SIB15 received in the registered PLMN and USD obtained on the MBMS carriers.


Based on the discussion in section 2 we propose the following:
Proposal 1
Within an MBMS area, local broadcasting is realized by TMGIs which map V2X services to specific locations.
Proposal 2
The UE needs to monitor one or more TMGIs depending on its position and service of interest.
Proposal 3
The mapping between TMGIs and specific location might need to be flexibly configured by the network operator or traffic authority depending on road conditions and emergency situations.
Proposal 4
The UE may learn the mapping between TMGIs and locations in the cell from the eNB via MBMS control signalling (MCCH, SC-MCCH).
Proposal 5
The UE indicates its position with respect to a certain TMGI of interest.
Proposal 6
Supporting Inter-PLMN MBMS operations seem to be already supported by legacy RAN2 specification.
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