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1 Introduction

Among the issues discussed for V2x at the last RAN3 meeting, was the applicability of MBMS architecture and procedures (and potential enhancements if needed) for V2x use [2]. In this document we will discuss a way to distribute V2x messages to several vehicle UEs through MBMS or SC-PTM, (i.e. Scenario 2 of [3]).
2 Discussion
In this scenario, V2x messages (typically CAMs, Cooperative Awareness Messages) need to be distributed from one vehicle UE (on the left in Figure 1 below) to several vehicle UEs in the vicinity, according to Scenario 2.


[image: image1.emf]E-UTRAN

UL

DL


Figure 1 V2V Scenario 2.

2.1 Cooperative Awareness Messages

An overview of use cases for CAMs are given in [6] and listed in Table 1 below for convenience.

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 [6].

	Use case
	Min. frequency [Hz]
	Min. latency [ms]

	Emergency Vehicle Warning
	10
	100

	Slow Vehicle Indication
	2
	100

	Intersection Collision Warning
	10
	100

	Motorcycle Approaching Indication
	2
	100

	Collision Risk Warning
	10
	100

	Speed Limits Notification
	1-10
	100

	Traffic Light Optimal Speed Advisory
	2
	100


Table 1 CAM use cases overview [6].

Observation 1: The position of the vehicle UE is included in the CAMs it sends.

2.2 UE Geo-Location and Information Delivery
Once the V2x server receives the CAMs, it needs to deliver them to all vehicle UEs within a certain distance (e.g. 300 m) of the transmitting vehicle UEs. The V2x server could proceed as follows:

1. Look at the longitude and latitude of the originating UE contained in the received CAMs;

2. Map longitude and latitude into an appropriate service area;

3. Trigger an MBMS 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 service area.
Observation 2: The position of the transmitting UE needs to be “translated” into a service area.
This can be done in 2 ways:
1. By configuration – the V2x server is given a static map of areas vs. (long, lat) as described in [4] 
;

2. From UE report – the V2x server receives the ECGI of the serving cell directly from the vehicle UE.

The V2x server may be operated by a third party (e.g. the national authority): sharing the network map with a third party 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.

Proposal 1: It seems beneficial to allow receiving the ECGI of the serving cell directly from the UE over the application layer, e.g. in a dedicated message.
We notice that this scenario is very similar to the GCSE use case specified in Rel-12 [4]. In that case, an application server (the GCS AS) receives data from the application layer of a participating UE (in that case, MCPTT voice traffic) and rebroadcasts it using pre-established MBMS bearers to all other participating UEs in the service area.
Proposal 2: CAM broadcast in Scenario 2 is similar to the GCSE use case.
2.3 Decentralized Environmental Notification Messages

In another, arguably simpler, scenario, DENMs (Decentralized Environmental Notification Messages) are generated e.g. in the V2x server or in road sensors, and distributed to vehicle UEs. Examples of DENMs are traffic condition warning, hazardous location, weather/visibility warning, etc.; an overview for DENM use cases is given in [8]. 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).

Observation 3: DENM distribution does not involve uplink from vehicle UEs, so geo-location is not an issue and the traffic generated is considerably less; it seems less challenging than CAM distribution.

Proposal 3: DENM broadcast can be supported using current MBMS architecture (apart from latency considerations).
2.4 Architecture

The architecture shown in Figure 2 below has been taken from [4] and adapted to the V2x use case.  As for the GCSE case, we assume that the V2x server can be a third-party node which interfaces with the operator’s network.
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Figure 2 V2x architecture adapted from GCSE.

2.5 Signaling Flow

A similar flow could be envisaged with respect to the GCSE use case. A high-level example is shown in Figure 3 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 3 High-level flow for V2x message distribution through pre-established MBMS bearers.

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 (See Sec. 15.4 of [5]).
Proposal 4: Reuse the GCSE architecture to distribute V2x messages over MBMS/SC-PTM for Scenario 2.

Proposal 5: Capture the TP [7] in [3].
3 Conclusions and Proposals
The V2x Scenario 2 has a number of similarities with the GCSE use case; for this reason, we believe we should consider reusing the GCSE architecture for this scenario. This seems to have the following advantages:
· It enables broadcast of CAM messages;

· 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.

Our proposals are summarized below.
Proposal 1: It seems beneficial to receive the ECGI of the serving cell directly from the UE, either within the CAM or sent in a dedicated message.

Proposal 2: CAM broadcast in Scenario 2 is similar to the GCSE use case.

Proposal 3: DENM broadcast can be supported using current MBMS architecture (apart from latency considerations).
Proposal 4: Reuse the GCSE architecture to distribute V2x messages over MBMS/SC-PTM for Scenario 2.

Proposal 5: Capture the TP [7] in [3].
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� For GCSE, the mapping between the service areas (called “Geo Service Areas” in � REF _Ref445471456 \r \h ��[4]�) and MBMS Service Areas is a prerequisite.
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