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1   Introduction
In RAN3#91bis meeting, it was achieved the agreements that the following issues should be investigated in order to support variable broadcast areas in V2X, which have already captured in the TP [1] for the TR 36.885. 

	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.

· 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.


In this contribution, we focus on these two issues.
2   Discussion
2.1   Discussion on issue 1
In last RAN3 meeting, it was agreed the assumption that the V2X server can decide the V2X broadcast area based on the V2X message from the transmission vehicle UE. But the following different understanding is which node (V2X server or BM-SC) is responsible for the translation of the transmission vehicle UE’s geographical location into MBMS SAI(s), or ECGI(s), or both:  

· V2X server is responsible for the translation of the transmission vehicle UE’s geographical location into the ECGI(s). This can be done by that, in addition to geographical location of the transmission vehicle UE including in the V2X message, the V2X server also receives cell-related information (e.g. serving cell identity and neighbouring cell identities) from the transmission vehicle UE, and then decide the V2X broadcast area in the form of ECGI(s).  
· BM-SC is responsible for the translation of the transmission vehicle UE’s geographical location into the MBMS SAI(s), or ECGI(s), or both. In this solution, the V2X server not only can know the transmission vehicle UE’s location (long, lat), but also can get the type of the V2X service by decoding the V2X message. According to TR22.885, different types of V2X services have different broadcast range and different transmission vehicle UE may have different authorized communication range. The V2X server may deduce the broadcast range by the aid of pre-configured mapping between the type of V2X service and the broadcast range. In addition, the V2X server can get the authorized communication range of the transmission UE from the V2X control function. The V2X server can send the location information and the broadcast range of the V2X message for the transmission vehicle UE to the BM-SC, so that the BM-SC can base on that to decide the MBMS SAI(s), or ECGI(s), or both.

Although Issue 1 was discussed in last RAN3 meeting, in fact, Issue 1 is much more related to SA2 than RAN3. As far as I know, the MBMS service area mapping is identified as a key issue in SA2. SA2 is an appropriate group to make the final decision on how to decide the V2X broadcast area. RAN3 could wait for the progress in SA2. 

Proposal 1: SA2 is an appropriate group to make the final decision on Issue 1 (e.g. how to decide the V2X broadcast area). RAN3 could wait for the progress in SA2. 
2.2   Discussion on issue 2
The V2X message is broadcast in a small range of area taking the transmission vehicle UE as the center and the certain meters (e.g.300-500 meters) as the radius. When the transmission vehicle UE moves, the V2X broadcast area will be dynamic changed. Figure 1 gives an example of V2X broadcast area. In the example, only the serving cell and the surrounding neighbour cells of the transmission vehicle UE are assumed to be broadcast the V2X message sending by the transmission vehicle UE. When the transmission vehicle UE is in the cell 1, the V2X message should be broadcast in the broadcast area 1 including cell 1,2,5,6,11,12,13. The V2X broadcast area is changed as broadcast area 2 including cell 1,2,3,6,7,8,13, broadcast area 3 including cell 2,3,4,8,9,12,14, and broadcast area 4 including cell 3,4,9,10,14,15,16, along with the moving of transmission vehicle UE through the cell 2,3,4. 
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Figure 1 Example of small and variable V2X broadcast area

In order to support the small and variable broadcast areas in V2X, Issues 2 (i.e. how to transmit different V2X messages in different broadcast areas) is addressed. There are the following two possible solutions for solving the Issues 2.

Solution 1: Multiple MBMS bearers used to transmit V2X message in different broadcast areas 
In this solution, the V2X server pre-establishes multiple MBMS bearers with multiple TMGIs considering the different V2X broadcast areas and different V2X message type. For the sake of simplicity, the example in Figure 2 only shows that the MBMS bearers is pre-established based on the V2X broadcast area. In the example, the MBMS bearer 1 with the TMGI 1 is established for SAI 1={cell 1,2,5,6,11,12,13}, the MBMS bearer 2 with the TMGI 2 is established for SAI 2={ cell 1,2,3,6,7,8,13}, MBMS bearer 3 with the TMGI 3 is established for SAI 3={cell 2,3,4,8,9,12,14} and the MBMS bearer 4 with the TMGI 4 is established for SAI 4={cell 3,4,9,10,14,15,16} with the assumption that the transmission vehicle UE send the same type V2X message when it is moving.
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Figure 2 Example of multiple MBMS bearers’s establishment to transmit V2X message in different broadcast areas 
Proposal 2: V2X sever pre-establishes multiple MBMS bearers for different V2X message transmissions in different V2X broadcast areas.

Solution 2: Single TMGI used to transmit V2X message in different broadcast areas 
In this solution, the V2X server pre-establishes an MBMS bearer with a specific TMGI for a type of V2X service in a very large MBMS broadcast area. And the user plane enhancement can be considered to make such kind of V2X message transmit in different V2X broadcast areas. 

Let’s take the Figure 3 as an example to make the solution more clear. For a certain V2X service, a MBMS bearer is pre-established by the AS server with a specific TMGI for the large MBMS service area, as the coverage with the green colour in Figure 3. The V2X server or the BM-SC generates the MBMS packet (i.e. MBMS user data) including the original V2X message received from the transmission vehicle UE and the V2X broadcast area in the form of ECGI(s). For example, the BM-SC generates the MBMS packet 1 including the CAM 1 received from the transmission vehicle UE and the V2X broadcast area {cell 1,2,5,6,11,12,13}, etc., as shown in Figure 3. Then the V2X server or BM-SC sends the generated MBMS packets via the pre-established MBMS bearer to its downstream entities (i.e. MBMS GW, eNB). When the MBMS packets arrives at MBMS GW, the MBMS GW may selectively forward this MBMS packets to the involved eNBs instead of IP multicast as previously used by decoding the MBMS packets . Or when the MBMS packets arrives at the eNB, the eNB can decide whether to broadcast this MBMS packets or not by decoding the MBMS packets.  
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Figure 3 Example of single MBMS bearer’s establishment to transmit V2X message in different broadcast areas
Proposal 3: The V2X server pre-establishes a MBMS bearer with a specific TMGI for one type of V2X service in a large of V2X broadcast area. And the user plane enhancement can be considered to make this type of V2X message transmit in different V2X broadcast areas.

We make a comparison of the two solutions discussed above in Table 1. Solution 1 can be used both in MBSFN and SC-PTM, but the Solution 2 is only suitable for the SC-PTM. In addition, it seems that nearly no specification work in Solution 1 while lots of specification impact may be introduced in Solution 2. On the contrary, Solution 1 will occupy many TMGIs for different V2X broadcast area even for one type of V2X service, but the Solution 2 only needs one TMGI for one type of V2X service. Moreover, from the UE reception capability’s point of view, the UE should simultaneously receive many TMGIs in Solution 1 while the UE only needs to receive one TMGI in Solution 2 for one type of V2X service. As we can see, Solution 1 and Solution 2 have respective advantages and disadvantages. Therefore, it is suggested to consider both the Solution 1 and Solution 2 for solving the Issues 2 (i.e. how to transmit different V2X messages in different broadcast areas). 

Table 1 Comparison of two solutions for Issue 2
	
	Solution 1
	Solution 2

	Supporting broadcast mode
	MBSFN and SC-PTM
	SC-PTM

	Specification work
	None
	Many
The generated MBMS packets should include the original V2X message received from the transmission vehicle UE and the V2X broadcast area.  

	MBMS-GW/eNB enhancement
	No
	Yes 

The MBMS GW selectively forwards the MBMS packets to the involved eNBs or the eNB decides whether to broadcast the MBMS packets by decoding the MBMS packets.

	TMGI resource occupation
	Many
Even for one type of V2X service, the TMGI is allocated by different broadcast area.
	Little 

Only one TMGI is needed for one type of V2X service. 

	Pre-establishing MBMS bearer
	Complexity 

There may be a large number of pre-establishing MBMS bearers.
	Simple 

Only one MBMS bearer needs to be pre-established for one kind of V2X service.

	UE reception capability
	Yes 

UE should simultaneously receive many TMGIs.
	No

UE only needs to receive one TMGI for one type of V2X service.


Proposal 4: It is suggested to consider both the Solution 1 and Solution 2 for solving the Issues 2 (i.e. how to transmit different V2X messages in different broadcast areas).

Proposal 5: It is proposed to capture the two solutions for the Issue 2 into the baseline TP [1] for the TR36.885.
3   Conclusion
In this contribution, we discussed the solutions for these two issues raised in the RAN3#91bis meeting in order to support variable broadcast areas in V2X. It is proposed RAN3 to agree the following proposals:

Proposal 1: SA2 is an appropriate group to make the final decision on Issue 1 (e.g. how to decide the V2X broadcast area). RAN3 could wait for the progress in SA2. 
Proposal 2: V2X sever pre-establishes multiple MBMS bearers for different V2X message transmissions in different V2X broadcast areas.

Proposal 3: The V2X server pre-establishes a MBMS bearer with a specific TMGI for one type of V2X service in a large of V2X broadcast area. And the user plane enhancement can be considered to make this type of V2X message transmit in different V2X broadcast areas.

Proposal 4: It is suggested to consider both the Solution 1 and Solution 2 for solving the Issues 2 (i.e. how to transmit different V2X messages in different broadcast areas).

Proposal 5: It is proposed to capture the two solutions for the Issue 2 into the baseline TP [1] for the TR36.885.

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.
X.2.2.1 Issues for support of small and variable areas in V2X
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.

· 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.
X.2.2.2 Solutions for support of small and variable areas in V2X
There are the following solutions for solving the Issue 2 in section X.2.2.1.
Solution 1: Multiple MBMS bearers used to transmit V2X message in different broadcast areas 

In this solution, the V2X server pre-establishes multiple MBMS bearers with multiple TMGIs considering the different V2X broadcast areas and different V2X message type.

Solution 2: Single TMGI used to transmit V2X message in different broadcast areas 
In this solution, the V2X server pre-establishes an MBMS bearer with a specific TMGI for a type of V2X service in a very large MBMS broadcast area. And the user plane enhancement can be considered to make such kind of V2X message transmit in different V2X broadcast areas.
Let’s take the Figure x as an example to make the solution more clear. For a certain V2X service, a MBMS bearer is pre-established by the AS server with a specific TMGI for the large MBMS service area, as the coverage with the green colour in Figure x. The V2X server or the BM-SC generates the MBMS packet (i.e. MBMS user data) including the original V2X message received from the transmission vehicle UE and the V2X broadcast area in the form of ECGI(s). For example, the BM-SC generates the MBMS packet 1 including the CAM 1 received from the transmission vehicle UE and the V2X broadcast area {cell 1,2,5,6,11,12,13}, etc., as shown in Figure x. Then the V2X server or BM-SC sends the generated MBMS packets via the pre-established MBMS bearer to its downstream entities (i.e. MBMS GW, eNB). When the MBMS packets arrives at MBMS GW, the MBMS GW may selectively forward this MBMS packets to the involved eNBs instead of IP multicast as previously used by decoding the MBMS packets . Or when the MBMS packets arrives at the eNB, the eNB can decide whether to broadcast this MBMS packets or not by decoding the MBMS packets.  
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Figure x Example of single MBMS bearer’s establishment to transmit V2X message in different broadcast areas
X.2.2.3 Comparison of Solutions for support of small and variable areas in V2X
We make a comparison of the two solutions discussed above in Table y. Solution 1 can be used both in MBSFN and SC-PTM, but the Solution 2 is only suitable for the SC-PTM. In addition, it seems that nearly no specification work in Solution 1 while lots of specification impact may be introduced in Solution 2. On the contrary, Solution 1 will occupy many TMGIs for different V2X broadcast area even for one type of V2X service, but the Solution 2 only needs one TMGI for one type of V2X service. Moreover, from the UE reception capability’s point of view, the UE should simultaneously receive many TMGIs in Solution 1 while the UE only needs to receive one TMGI in Solution 2 for one type of V2X service. As we can see, Solution 1 and Solution 2 have respective advantages and disadvantages. Therefore, it is suggested to consider both the Solution 1 and Solution 2 for solving the Issues 2 (i.e. how to transmit different V2X messages in different broadcast areas). 

Table y Comparison of two solutions for Issue 2
	
	Solution 1
	Solution 2

	Supporting broadcast mode
	MBSFN and SC-PTM
	SC-PTM

	Specification work
	None
	Many
The generated MBMS packets should include the original V2X message received from the transmission vehicle UE and the V2X broadcast area.  

	MBMS-GW/eNB enhancement
	No
	Yes 

The MBMS GW selectively forwards the MBMS packets to the involved eNBs or the eNB decides whether to broadcast the MBMS packets by decoding the MBMS packets.

	TMGI resource occupation
	Many

Even for one type of V2X service, the TMGI is allocated by different broadcast area.
	Little 

Only one TMGI is needed for one type of V2X service. 

	Pre-establishing MBMS bearer
	Complexity 

There may be a large number of pre-establishing MBMS bearers.
	Simple 

Only one MBMS bearer needs to be pre-established for one kind of V2X service.

	UE reception capability
	Yes 

UE should simultaneously receive many TMGIs.
	No

UE only needs to receive one TMGI for one type of V2X service.
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