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1   Introduction
At RAN3#91 meeting, it was agreed to support small and variable areas in V2X, which have been captured in the TP [1]. R3-160605 [2] discusses the related issue for small and variable areas and gives the possible solution for solving it. In this contribution, we show our opinion for support of small and variable areas in V2X. 
2   Discussion
As the description in the TP [1], 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.
To be specific, since the V2X message transmitted by vehicle UE targets to the nearby vehicle UEs, the broadcast area shall cover an area of certain desired radius around the transmitting vehicle UE so that vehicles in that area can receive the V2X message. In order to identify the broadcast area of V2X messages, the V2X server has to know the location information of the transmitting vehicle UE and the desired broadcast range information of this type of V2X message as follows:
· Location information of the vehicle UE
Since the V2X message includes the location information of the vehicle UE, the V2X server can acquire the accurate location information by decoding the V2X data packets. 
· Desired broadcast range information 
According to TR22.885 [3], different kinds of V2X services have different broadcast range and different vehicle UE may have different authorized communication range. In order to determine the broadcast range, it is necessary for the V2X server to obtain the broadcast range of each V2V message type and authorization related information. In our opinion, the V2X server may be able to acquire the V2X message type by decoding the V2X data packets and then deduce the desired broadcast range by the aid of pre-configured mapping between V2X message type and broadcast range. Also, the V2X server can get the authorized related information from the V2X control Function defined in [4].

After acquiring the location information of the transmitting vehicle UE and desired broadcast range information, it is possible for the V2X server to determine the desired broadcast area of each V2X message. Moreover, suppose the V2X server also has the knowledge of cells position and area, it may further deduce the V2X broadcast area in terms of a list of cell ID.
Proposal 1: V2X server can determine the V2X broadcast area. 
Considering the support of small and variable areas in V2X, the following three candidate schemes of MBMS bearer establishment can be considered: 1) V2X message type specific MBMS bearer, 2) area specific MBMS bearer and 3) UE specific MBMS bearer. We will analyze these three schemes one by one and discuss its pros and cons respectively.

· V2X message type specific MBMS bearer
In this scheme, we can design specific TMGI for each type of V2X message and configure a large MBMS service area as broadcast area of V2X service to cover all vehicle UEs that transmit V2X messages. MBMS bearer could be established for each type of V2X messages with the specific TMGI. The V2X messages of the same type are delivered through the same MBMS bearer and the same broadcast area. This scheme is easy to implement. However, it is hard to support the variable and relatively small broadcast area. 
In order to reduce the broadcast area of V2X message, some enhancements should be considered. For example, when the data of user plane arrives at MBMS GW, the MBMS GW may selectively forward this V2X message to the involved eNBs instead of IP multicast as previously used. Or when the data arrives at the eNB, the eNB can decide whether to broadcast this data or not. In this way, only the eNBs involved in the desired small broadcast area are needed to broadcast the V2X message.
· V2X broadcast area specific MBMS bearer
Because the V2X server can determine the V2X broadcast area, it can flexibly configure the broadcast area for each V2X message rather than a fixed large MBMS service area for all the V2X messages. In this scheme, the MBMS bearer can be established based on the V2X broadcast area. For example, as shown in Figure 1, assuming that there are two vehicle UEs located at the edge of the cell-1, the V2X message generated by vehicle UE-A needs to be broadcast within cell list {1,2,3} and the V2X message generated by vehicle UE-B needs to be broadcast within cell list {1,4,5}. Since the broadcast area of V2X messages generated by UE-A and UE-B are different and partly overlapping, these two V2X messages cannot be delivered through the same MBMS bearer. In this case, two MBMS bearers should be established to support the two V2X broadcast areas. But for vehicle UE-C and vehicle UE-D, they are near vehicle UE-A and the broadcast area of their V2X messages may be the same as UE-A, so these V2X messages can reuse the previously established MBMS bearer. 
Considering that the V2X broadcast area changes along with transmitting UE’s relative position within the cell, multiple MBMS bearers should be established and the corresponding TMGI should be assigned. The number of MBMS bearers needed to be established is of the same order of magnitude with the number of cells.
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Figure 1 locations of UEs that sends V2X messages
· UE specific MBMS bearer
In this scheme, we may establish MBMS bearer and assign TMGI for each V2X message of the transmitting UEs. The MBMS bearer can be established when the data transmission of the vehicle UE is started. Based on the previous description, V2X server may determine the broadcast area of each V2X message according to the location information of the vehicle UE that transmits the V2X message. If the UE moves to other place, the V2X broadcast area of the transmitting UE is changed correspondingly, which may result in the MBMS Session update procedure. If the UE moves frequently, the MBMS Session update procedure will also be performed frequently. On the other hand, since each V2X message of the transmitting UE is assigned a TMGI, we may need to establish a lot of MBMS bearers and assign a lot of TMGIs, which may run out of TMGI resource and too much MBMS bearer has to be established for the receiving vehicle UEs.
We make a comparison of the three schemes above in Table1. As we can see, the UE specific MBMS bearer session has a lot of drawbacks and could be excluded, while the schemes of V2X message type specific MBMS bearer session and area specific MBMS bearer session can be further considered.

Table 1 Comparison of different schemes
	MBMS bearer session
	Number of  MBMS bearers
	Number of TMGIs
	Other drawbacks

	V2X message type specific 
	less
	less
	Larger broadcast area than desired. User plane needs to be enhanced.

	Broadcast Area specific 
	medium
	medium
	No

	UE specific 
	large
	large
	Frequent MBMS Session update


Proposal 2: It is suggested to consider the V2X message type specific MBMS bearer and the V2X broadcast area specific MBMS bearer for V2X message broadcast, and capture the two schemes in the baseline TP.
3   Conclusion
In this contribution, we showed our opinion for the support of small and variable areas in V2X. It is proposed RAN3 to agree the following proposals:
Proposal 1: V2X server can determine the V2X broadcast area. 
Proposal 2: It is suggested to consider the V2X message type specific MBMS bearer and the V2X broadcast area specific MBMS bearer for V2X message broadcast, and capture the two schemes in the baseline TP.
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