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1 Introduction
In TR 36.885, Scenario 2 has been agreed for Uu-based V2V transport, as illustrated in Fig.1. In scenario 2, the vehicle UE (say V-UE A in Fig.1) should transmit V2V messages to the V2V server via E-UTRAN, and the V2V server will forward V2V messages to other vehicle UEs in proximity of the transmitter. During the email discussion, the baseline proposed is that the eNB is unaware of the location of each vehicle UE. It was proposed that a V2V message transmitted by V-UE A should be transmitted to the V2V server, and the server will forward the message to all the UEs in the serving cell and 6 or 2 neighbor cells of V-UE A. According to this assumption, the downlink traffic load is N times the uplink load, (where N is equal to the number of vehicle UEs in the serving cell and neighboring cells -1) if unicast is applied in DL. If MBSFN or SCPTM is applied for DL, the DL traffic load is M times the  uplink load, (where M is the number of neighboring cells + 1). The number of neighbor cells was assumed to be 6 for the urban case and 2 or the highway case.
It can be observed that the DL capacity could become a bottleneck for scenario 2, while on the other hand V2V messages may be forwarded to some UEs which are far away from the transmitter and this will cause waste of DL resources. In this contribution, we will discuss the possibility that the V2V server can forward V2V messages based on location information of vehicle UEs.
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Fig.1 Scenario 2 for Uu-based V2V transport
2 Discussion
2.1 CAM/DENM messages
For V2V communication, the vehicle UE should periodically broadcast CAM messages to the surrounding UEs. In the CAM/DENM message, location information (i.e., GPS info) of the transmitter is included.
In V2V scenario 2, the CAM/DENM message should be delivered to the V2V server by each vehicle UE periodically. Therefore, the V2V server can obtain real-time location info of each vehicle UE.
Observation 1: In the CAM/DENM message, the location information of the vehicle UE which transmits the message is included. For V2V scenario 2, the V2V server can obtain the location information of each vehicle UE. 
2.2 Serving cell info reporting

According to TS 23.179 [1], MCPTT client (i.e., MCPTT application in the UE) can report the serving cell info as well as the neighbor cell info to the MCPTT server, so that the MCPTT server can decide to perform Unicast or eMBMS for MCPTT DL transmission.
	Information that is reported to the MCPTT server from the MCPTT client shall be configurable at the application layer. This interface may include the area where a UE is currently located, described as ECGI of the serving and neighbouring cell(s), SAIs, MBSFN Area ID. This information comes from the broadcast by the local cell, e.g. from SIB1 and SIB15 (see 3GPP TS 36.331 [14]) as decoded by the UE.


With regards to V2V scenario 2, it is possible that the V2V client (i.e., V2V application in the UE side) reports the cell IDs (say ECGIs) of its serving cell and neighbor cells to the V2V server.

Observation 2: The V2V client in the vehicle UE can report the cell IDs of its serving cell and neighbor cells to the V2V server. 
2.3 V2V transmission based on location info
According the analysis above, the V2V server can obtain the location information (i.e., GPS) as well as the serving cell ID of each vehicle UE, as illustrated in Fig.2.
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Fig.2 The information obtained by the V2V server
In case unicast is applied for V2V DL transmission, for a V2V message from V-UE A, the V2V server can decide whether to forward this message to another vehicle UE based on the distance between the vehicle and V-UE A. For example, as illustrated in Fig.3, based on transmission range requirements (e.g., 150 meters) and the calculated distance between the transmitter V-UE A and other vehicles, the V2V server only needs to forward the V2V message to V-UE B via DL. However, it is not necessary to forward the V2V message to other vehicle UEs, although some other vehicle UEs such as V-UE C, V-UE D and V-UE E are located in the neighbor cells of V-UE A.
Observation 3: In case unicast is applied for V2V DL transmission, the V2V server only needs to forward a V2V message to some specific vehicle UEs in proximity of the transmitter of the V2V message, based on the location information of vehicle UEs.
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Fig.3 V2V transmission based on location info
In case eMBMS is applied for V2V DL transmission, for a V2V message transmitted by V-UE A, the V2V server can decide whether to broadcast this message in a specific cell according to the location info of the UEs in the cell. In case in the cell there are UEs which are located in proximity of the V-UE A (e.g., within 150 meters range of the V-UE A), then the V2V server can broadcast the V2V message to the concerned cell. As illustrated in Fig.3, the V2V server only needs to broadcast in cell-3, but is not necessary to broadcast in cell-1 or even cell-2 if there is not any other vehicle UEs than V-UE A in cell-2.
Observation 4: In case eMBMS is applied for V2V DL transmission, the V2V server only needs to broadcast a V2V message to some specific cells which have vehicle UEs in proximity of the transmitter of the V2V message, based on the location information and the serving cell IDs of vehicle UEs.

2.4 Analysis of DL traffic load
If the V2V server is assumed to be implemented as mentioned above, a unicast solution is feasible if there are only few vehicle UEs in proximity of the transmitting vehicle UE in a cell. Otherwise, eMBMS solutions (MBSFN or SC-PTM) are preferable.
In case eMBMS is applied, for the urban case with ISD=500 meters and the reception range of 150 meters as illustrated in Fig.4, in average there are approximately 3-4 cells in which a V2V message needs to be broadcast. Compared to what has been considered in the email discussion, the offered load is halved approximately.
In case eMBMS is applied, for the freeway case with ISD=1732 meters and the reception range of 320 meters as illustrated in Fig.5, on average there are approximately 1-2 cells in which a V2V message needs to be broadcast. Compared to what has been considered in the email discussion, the offered load is halved approximately.
Observation 5: In case the V2V server transmits V2V messages based on the location information, the offered load over DL can be greatly reduced.

[image: image4.emf]V-UE A

1

5

0

m

V-UE B

V-UE C

V-UE C

5

0

0

m


Fig.4 Urban case (ISD=500m, reception range=150m)
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Fig.5 Freeway case (ISD=500m, reception range=320m)
3 Conclusion
Observation 1: In the CAM/DENM message, the location information of the vehicle UE which transmits the message is included. For V2V scenario 2, the V2V server can obtain the location information of each vehicle UE. 

Observation 2: The V2V client in the vehicle UE can report the cell IDs of its serving cell and neighbor cells to the V2V server. 
Observation 3: In case unicast is applied for V2V DL transmission, the V2V server only needs to forward a V2V message to some specific vehicle UEs in proximity of the transmitter of the V2V message, based on the location information of vehicle UEs.

Observation 4: In case eMBMS is applied for V2V DL transmission, the V2V server only needs to broadcast a V2V message to some specific cells which have vehicle UEs in proximity of the transmitter of the V2V message, based on the location information and the serving cell IDs of vehicle UEs.

Observation 5: In case the V2V server transmits V2V messages based on the location information, the offered load over DL can be greatly reduced.

Proposal: RAN2 is requested to capture the observations above into TR 36.885.
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