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Delivery of V2x Messages via MBMS
In Scenario 2, V2x messages (CAMs, Cooperative Awareness Messages) need to be distributed from one transmitting vehicle UE to several vehicle UEs in the vicinity (e.g. in a radius of 300 m), using Uu broadcast. The originating vehicle UE sends its messages over the application layer to the V2x server. The CAMs include information on the vehicle location (long, lat), provided by the vehicle UE itself, together with other information.

In a similar but simpler scenario, DENMs (Decentralized Environmental Notification Messages) are generated e.g. in the V2x server or in road sensors, and distributed to vehicle UEs. In this case, there is no uplink from vehicle UEs and the messages can be delivered using MBMS or SC-PTM (or even unicast if feasible).
DENM broadcast seems less challenging than CAM broadcast: there is no uplink from vehicle UEs, so geo-location is not an issue and the traffic generated is considerably less. It seems possible to support this scenario using current MBMS architecture (apart from latency considerations already discussed).

x.1
UE Geo-Location and Information Delivery
Once the V2x server receives the CAMs, it looks at the longitude and latitude of the originating UE contained in the received CAMs, maps longitude and latitude into an appropriate service area, and triggers an MBMS or SC-PTM session in the appropriate MBSFN area(s) or cell(s) to deliver the CAMs.
In order to do this, the V2x server needs to maintain a mapping between geographical coordinates and service area (as described in TR 23.768). The V2x server may be operated by a third party (e.g. the national authority): sharing the network map may not be desirable for an operator. Therefore, it seems beneficial to allow receiving the ECGI of the serving cell from the UE over the application layer, e.g. in a dedicated message.

x.2
Architecture

The architecture shown below can be used.
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Figure  Architecture for V2x message delivery through MBMS.

x.3
Signaling Flow

A high-level signaling flow is shown in Figure 2 below.

1. The V2x server should maintain together with the eBM-SC a mapping between TMGIs and V2x services, which should also be known at the vehicle UEs (either by configuration or by dedicated communication);

2. The V2x server should request and pre-establish the appropriate MBMS bearer(s) to the appropriate eNBs;

3. The vehicle UEs send their V2x messages, including (lat, lon) and ECGI of the serving cell, to the V2x server over Uu uplink;

4. The V2x server uses the position and serving cell of all the UEs who send V2x messages (geo-location) to determine where to start the MBMS session. We could assume that the vehicle UEs which need to receive the message from the sending UE are within a certain radius of that UE (e.g. 300 m); the MBMS session should be started in all cell(s) which cover that radius. MBSFN operation is possible in case MBSFN area planning and cell deployment are done appropriately; otherwise, SC-PTM could be used;

5. The MBMS session (MBSFN or SC-PTM) is started in the appropriate area / cell(s); scheduling and MCS selection are done either in the MCE (in case of MBSFN operation) or autonomously in each participating eNB (in case of SC-PTM operation).
6. V2x traffic (including all received V2x messages) is sent to the vehicle UEs in the appropriate area.
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Figure 2 V2x message distribution through pre-established MBMS bearers.

x.4
Further Observations

The above architecture seems to have the following advantages:

· It enables broadcast of CAM messages (unicast delivery seems not feasible);

· It also enables broadcast of DENM messages (in this case no uplink from the UE is involved, so there is no issue with geo-location);

· If pre-established MBMS bearers are used, the latency can be kept to a minimum (and can be further reduced by deployment and/or local breakout);

· In case SC-PTM is used for multicast delivery, the scheduling decisions and MCS selection are left to the single eNBs involved, enabling fast adaptation to varying propagation conditions;

· MBMS service continuity for UE mobility can be supported according to current procedures.
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