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1. Introduction
According to the LS [1] from RAN3, for supporting of small and variable areas in V2X, RAN3 provides two options and ask to evaluate the standard impact on RAN2 work.
	On the support of small and variable MBMS areas in V2X, RAN3 has evaluated the four options of the solution in TR 36.885 and would take options 2 and 4 as the working assumption:
· Option 2: Single TMGI in non-overlapped local MBMS Service Areas
· Option 4: Different TMGIs to the MBMS Service Areas when there is overlap, in order to be able to transmit different V2X messages in the MBMS Service Areas with overlap.
The two options above have no standard impacts from RAN3 point of view. However, RAN3 believes they may have different implications on the UE, e.g. Option 4 requires the UE to receive multiple MBMS sessions with different TMGIs.


This contribution analyzes above options and investigates the impact on RAN2. Then we also provide corresponding draft LS [2] to RAN3.
2.  Discussion
2.1. Option 2
According to the current specification, in non-overlapped MBMS service area deployment scenario, V2X messages can be distributed to different MBMS Service areas by the same TGMI and different Flow IDs, as shown in Figure1.


Figure 1: Option 2
When a vehicle UE moves from cell in SA1 to cell in SA2, although the V2X service is configured with the same TMGI, the MBMS radio bearers (MBR) are different from SA1 to SA2, e.g., different MCCH and different MTCH. 
Since serving cell’s SIB13/MCCH does not include the detailed SIB13 /MCCH configuration of neighbor cells, UE cannot pre-acquire SIB13/MCCH/MTCH configuration of neighbor cells from the source cell. Only after the UE moves into the cell of SA2, it can start to acquire SIB13/MCCH/MTCH and then continue receiving the V2X messages.
When a vehicle UE moves from source SA to target SA, the main latency comes from the acquisition of SIB13, MCCH and MTCH (reference to the table 5.2.1.1.2-1 in TR36.868 [2]). 
Table 5.2.1.1.2-1 Time for joining an ongoing group communication estimation 
when using MRB for media delivery 
(The values indicate average delays and the value in parenthesis indicates worst case delay.)
	
	Time [ms]
	comments

	Acquisition of MCCH configuration in SIB13 
	10
	Processing delay at the UE

	Average delay due to MCCH scheduling period
	160 (320)
	For MCCH Repetition period of 320ms. 

	Acquisition of MCCH and MTCH configuration for TMGI 
	10 
	Processing delay at the UE

	Average time required if acquisition of multiple MCCHs is required.
	50 (100)
	Maximum MCCH offset value is 100ms. It is assumed that the reading of multiple MCCH is performed in parallel

	Average delay due to MCH scheduling period
	40 (80)
	80ms of mch-SchedulingPeriod 

	Acquisition of MSI for the corresponding service
	5
	L1 and L2 processing at the UE

	Total time 
	275 (525) 
or
45 (85) if the 
UE has up to date  MCCH content
	The value shows the average time for joining an ongoing group communication. 


From above table, the average latency of acquisition of MCCH and MTCH between different MBMS service area is 275ms, besides the average latency of acquisition of SIB is 160ms. As we can see, the V2X service interruption time may be more than 400ms (i.e., SIB latency=160ms, MBMS latency=275ms). So, in the non-overlapped local MBMS Service Areas scenario, V2X service reception may be interrupted. Moreover, because of a large number of small local service areas, V2X service reception may be interrupted frequently and cannot ensure service continuity when moving between different MBMS service areas. It is necessary to enhance the MBMS to support V2X service continuity. Since the main latency comes from UE acquiring and reading SIB13/MCCH of neighbor cells, it is suggested that the serving cell broadcast the detailed SIB13/MCCH configuration of neighbor cells so as to reduce the acquisition latency.
Observation 1: For option 2, the V2X service reception may be interrupted frequently and cannot ensure service continuity when moving between different MBMS service areas.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: If option 2 would be supported, RAN2 should consider the service continuity enhancement for MBMS based V2X reception, for example, broadcast neighbor cell’s V2X configuration (e.g., SIB13/MCCH content) through serving cell.
2.2. Option 4
As shown in Figure 2, the cell (e.g., red color) in SA1 establish one MBMS bearer with one TMGI ID for MBMS based V2X message broadcast while the cell (e.g., yellow color) in SA2 establish another MBMS bearer with another TMGI ID for MBMS based V2X message broadcast. It happens that the same V2X message be broadcasted through both of the TMGI in overlapped service area. Suppose the vehicle UEs in the cell (e.g., green color) belonged to overlapped MBMS service area, it shall receive the V2X message broadcast from these two MBMS bearers. It means that vehicle UEs in the overlapped service area may receive multiple duplicate V2X messages. 
Although multiple TMGIs reception will introduce extra overhead for UE, it should not be a big problem. According to TR36.868 [3], MBMS deployment in one cell allows maintaining up to 3480 bearer services (i.e. sessions with its own TMGI) in parallel. When multiple overlapped MBMS service areas are deployed by the same operator, multiple MBMS bearers can be multiplexed in time division way on the same frequency. Meanwhile, according to Rel9 MBMS mechanism, each MBMS cell can support as many as 8 different MBSFN areas. Therefore it is no problem for vehicle UEs to establish many MBMS bearers belonged to different overlapped MBMS service areas.


Figure 2: Option 4
Observation 2: For option 4, there is no specification impact on RAN2.
3. Conclusion
After our analysis, we give our observations and proposals.
Observation 1: For option 2, the V2X service reception may be interrupted frequently and cannot ensure service continuity when moving between different MBMS service areas.
Proposal 1: If option 2 would be supported, RAN2 should consider the service continuity enhancement for MBMS based V2X reception, for example, broadcast neighbor cell’s V2X configuration (e.g., SIB13/MCCH content) through serving cell.
Observation 2: For option 4, there is no specification impact on RAN2.
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