3GPP TSG-RAN3 Meeting #92 
R3-161173
Nanjing, China, 23-27 May, 2016
Title: 
Broadcast area determination for V2X message
Source: 
Huawei
Agenda item:
12.2
Document for:
Discussion
1   Introduction
In RAN3 91bis, the following issue has been identified for  

List two open issues in section X.2.2 Support of small and variable areas in V2X:

-
Issue 1: How to decide the V2X broadcast area.
In this contribution, we discuss how to decide the broad area, and how to establish the corresponding MBMS session in that area.
2   Discussion
2.1   Broadcast area determination
The most relevant broadcast service is the GCSE service defined in LTE Rel-13. 
In that case, all of the UEs are first pre-configured to join in the MCPTT group (e.g. firemen group, policemen group), and MCPTT AS pre-configures a MBMS session per service, with a fixed cell list.  Then each UE interest in one service first connects to the MCPTT application server (MCPTT AS) to get the USD of the MBMS session, and start receiving the MBMS session data. When UE moves into a new cell, the ECGI of the camping cell is uploaded to MCPTT AS. MCPTT then determines if the current MBMS session covers the cell of the reporting UE. If not, the MBMS session update procedure is done and the cell is added into from the cell list associated with the MBMS session. A cell can also be removed from the cell list if there are no longer UEs of this service camping on it.
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Fig.1 MCPTT broadcast area
In MCPTT, the broadcast area is determined by the locations of the UEs, i.e. only the cells with the UEs camping on it and interested in the MCPTT service will be added into the broadcast area.
Things are different in case of V2X, as defined in SA1, each vehicle only needs to exchange V2X messages with vehicles within a certain distance. So the broadcast area is determined by the location of the UEs, and the message needs to be broadcast in some adjacent cells. Take Fig2 as an example, the central UE’s data should be sent to the area of the 3 blue cells. Therefore, the broadcast area should be determined by the geo location of the UE, which maps into a corresponding cell list for DL broadcast. A pre-configured or a dynamically established MBMS session associated with the cell list should be responsible for the V2X data of the certain UE.
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Fig.2 broadcast area determination for V2X
Based on the analysis, there should be three steps to determine the broadcast area:

· Step 1: UE reports the geo info to the network.

· Step 2: network determines the broadcast area (i.e. cell list) of the data according to the location of sending UE and the cells.
· Step 3: use pre-configured or a dynamically established MBMS session associated with the cell list to broadcast the V2X data of the UE.
In the last RAN2 meeting, it has been agreed that the geo information is achieved in application layer. So V2X AS should be responsible for the determination of the broadcast area.
Proposal 1: V2X AS should be responsible for the determination of the broadcast area, based on the geo information of the UE in the application data.
2.2   MBMS session establishment
Another important issue is to establish the MBMS sessions for each possible combination of cell lists. As mentioned above, either pre-configured or dynamically established MBMS session is used for the DL transmission. 

Take the following figure for example, V-A locates at the boarder of cell 1,2,3,4, and the V2X data to the V2X application server should be transmitted to the MBMS session associating with the four cells.  But as V_A moves to the left, its transmission range may no longer overlap with cell 3, and the data should be transmitted to cell 1,2, 4,5 respectively. 
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Fig.4 the broadcast area change due to vehicle movement

If the dynamical mechanism is used, if the MBMS session is not established beforehand, the first data of V_A will be delayed for a long time, violating the delay requirement of V2X. What is more, V2X AS should establish or remove MBMS session very frequently. As the number of vehicles can be very large, the system overhead is unacceptable. Hence a pre-established MBMS session is needed.
Proposal 2: the MBMS session for V2X services should be pre-established, and will not be dynamically changed.
3   Conclusion
In this contribution, we discussed the Broadcast area determination for V2X message, and get the proposals below:

Proposal 1: V2X AS should be responsible for the determination of the broadcast area, based on the geo information of the UE in the application data.

Proposal 2: the MBMS session for V2X services should be pre-established, and will not be dynamically changed.
It is proposed to capture the text proposal in section4 into the baseline TP to the TR.
4   Text Proposal

X.2.2
Support of small and variable areas in V2X
In V2V/V2I/V2P service, in most use cases, the V2X message may be broadcast in a small range of areas. Such areas may change due to the movement of the vehicle UE. For example, a vehicle UE may periodically broadcast a message (CAM) including the vehicle dynamic status information (e.g. location, speed and direction information) to its surrounding vehicles while moving, to assist safety operations. It is expected that the surrounding vehicles within 300-500 meters range from the vehicle UE should be able to receive the V2X message. The small and variable areas in V2X could be managed via MBSFN and/or SC-PTM.
In order to support variable broadcast areas in V2X, following issues should be investigated:

· Issue 1: How to decide the V2X broadcast area. The assumption is the V2X server can make the decision, e.g. based on the V2X message received from the transmission UE. The broadcast area for a specific V2X message may cover one or more cells.
Conclusion: the V2X AS should be responsible for the determination of the broadcast area, based on the geo information of the UE in the application data. And the MBMS session for V2X services will be pre-established and not be dynamically changed.
· Issue 2: How to transmit different V2X messages in different broadcast areas, especially in overlapping areas. Different V2X messages may be broadcasted on the same MBMS bearer in different broadcast areas. Current MBMS cannot support different content in the same MBMS bearer.
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