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1. Introduction
After last RAN3 #91bis and SA2#114 meeting, localized MBMS deployment has been agreed. In this scenario, a V2X broadcast area will be split into several small V2X broadcast areas controlled by localized MBMS-CN (i.e., localized BM-SC/MBMS-GW). No matter the control plane of local BM-SC/MBMS-GW is either localized or global, the user plane of local BM-SC/MBMS-GW has agreed to be localized.


Figure 1: One V2X broadcast area split into several small V2X broadcast areas
For a certain V2X service, regardless of being re-configured as a TMGI or different TMGI, its V2X messages (i.e., MBMS user packets) will be transmitted in several broadcast area because these localized MBMS-CNs have already lost of synchronization.
In this paper, we suggest RAN2 to discuss whether it is need to consider the service continuity between different V2X broadcast areas even when the V2X service has been configured with the same TMGI, and then give our corresponding Text Proposal if it is needed.
2. Discussion
2.1. Necessity of service continuity between different V2X broadcast areas 

  
Figure 2:  A vehicle UE moving from one MBMS SAI to another
For instance as figure 2, a vehicle UE (moving from cell 5 to cell7) can receive its interesting V2X service based on following steps.
Step 1) when in cell 5, the vehicle UE is receiving the V2X service via SIB13/ (SC-) MCCH/ (SC-) MTCH.
Step 2) when moving into cell7 from cell 5, the UE cannot continue receiving the V2X service (assumption being configured with the same TMGI) via original (SC-) MCCH/ (SC-) MTCH. Because cell 7 and cell 5 have different V2X broadcast areas (e.g., different MBMS SAIs) and the corresponding SIB13/ (SC-) MCCH/ (SC-) MTCH is different.
Step 3) in cell 7, anther V2X broadcast area (e.g., different MBMS SAI), the vehicle UE as soon as possible reads SIB13/ (SC-) MCCH/ (SC-) MTCH to re-receive its interesting V2X service with the same TMGI.
In summary, a vehicle UE has to re-acquire SIB13/(SC-)MCCH/(SC-)MTCH and continue to receive the V2X service after the UE moving from one V2X broadcast area ( e.g., SAI1 in figure 2) to another V2X broadcast area ( e.g., SAI1 in figure 2), and the V2X service reception will be interrupted.
Observation 1: When a V2X service is deployed within several broadcast areas, the V2X service reception will be interrupted when a vehicle UE moving from one broadcast area to anther broadcast area.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In the global MBMS deployment scenario, the MBMS service interrupt is not essential because the MBMS broadcast area is very large. But, for the localized MBMS deployment scenario, the scope of V2X broadcast area is smaller than original global MBMS deployment, so the frequency of V2X service interrupt is often, which is not acceptable for V2X service.
Observation 2: In case of localized MBMS deployment, V2X service interrupt is frequent and is not acceptable for V2X service reception.
Proposal 1: RAN2 should study V2X service continuity when vehicle UE moving from one MBMS service area to another.
2.2. Solution
The issue of service continuity between different MBSFN areas has been studied in the GCSE SID and has been captured in the TR 36.868[2], some agreements are as below.
	[bookmark: _Toc382931078][TR 36.868]
[bookmark: _Toc382931080]5.2.3.2	Service continuity support
…….
In summary:
· 1)	MBSFN Area Reserved Cells can ensure that a UE can receive the MBMS transmission even after having left the cells contributing to the MBMS transmission, if sufficiently robust dataMCS is used.   
The UE can, as an implementation option, recognise based on SIB13 that it has left the MBSFN area and can request unicast delivery from the GCSE AS while still continuing to receive the MTCH from the previous cell. In this case, no service interruption may occur during MBMS to unicast transition.
· 2)	If MBSFN Area Reserved cells are not used, the UE likely observes poor MBMS signal quality before leaving the cell providing the MBMS transmission. The trigger for sending the unicast request to the GCSE AS could be UE implementation specific or be defined as part of the GCSE application in the UE. 
However, RAN could provide trigger criteria (e.g. RSRQ, BLER) or indications (e.g. MBSFN area border indication) to assist the UE in triggering a unicast transition at an appropriate point in time. However, no details of such standardised enhancements have been investigated and their benefits have not been quantified.


 
In existing global MBMS deployment, because of MBSFN Area Reserved cells where is no any MBMS service, the service continuity is in nature one MBSFN--> unicast--> anther MBSFN. 
But, for V2X service, especially for localized MBMS deployment, the V2X broadcast area controlled by a localized MBMS CN is small. So, we do not think MBSFN Area Reserved cell will be widely deployed.
Observation 3: MBSFN Area Reserved cells are benefit to support service continuity, but it is not suitable for localized MBMS deployment.
However, thanking for the study of UE moving between MBSFN areas providing the same service in GCSE SID, we can find that the main latency comes from UE acquiring and reading SIB13/MCCH in neighbor cell, so it is straightforward to put SIB13/MCCH content of neighbor cell into current cell.
For instance, referred as figure 2, we can put SIB13/MCCH content of cell 7 into cell 5, then the UE in cell 5 can pre-acquire neighbor cell’s V2X service configuration.
In short, we can induce a new SIB for localized MBMS, which includes neighbor cell’s SIB13/MCCH content.
Proposal 2: It is benefit for service continuity between MBSFN areas providing the same service that a vehicle UE in the border cell can pre-acquire neighbor cell’s V2X configuration (e.g., SIB13/MCCH content) in current cell.3. 
3. Conclusion
In this paper, we analyze the localized MBMS architecture and its influence on RAN2. Then we give our observations and proposals as below.
Observation 1: When a V2X service is deployed within several MBMS SAIs, the V2X service reception will be interrupted when a vehicle UE moving from one MBMS SAI to anther MBMS SAI.
Observation 2: In case of localized MBMS deployment, V2X service interrupt is frequent and is not acceptable for V2X service reception.
Observation 3: MBSFN Area Reserved cells are benefit to support service continuity, but it is not suitable for localized MBMS deployment.
Proposal 1: RAN2 should study V2X service continuity when vehicle UE moving from one MBMS service area to another.
Proposal 2: It is benefit for service continuity between MBSFN areas providing the same service that a vehicle UE in the border cell can pre-acquire neighbor cell’s V2X configuration (e.g., SIB13/MCCH content) in current cell.
If above proposal is agreed by RAN2, our corresponding TP as below.
4. Text proposal

>>>Start Changes<<<
[bookmark: _Toc426707547][bookmark: _Toc444689284]5.2	Uu interface
Editor notes: Including feasibility of Uu transport for V2V services.
The following technical areas are identified as potential enhancements to Uu transport for V2V services:
· The use of both MBSFN and SC-PTM is allowed. 
· Improvement of MBMSFN/SC-PTM services on the basis of UE geographical location
· It is FFS whether there is a need for a specific AS mechanism or the application layer mechanism is sufficient .It is assumed that the application/upper layer can provide the necessary location information for DL broadcast. An AS layer mechanism is not needed to assist the application server to determine broadcasting area.
· The need and solutions (if needed) to reduce MBSFN/SC-PTM latency can be considered. Possible enhancements primarily targeting control plane (but may be used for user plane) include:
· For MBSFN: shorter MCCH modification period, repetition period and shorter MCH scheduling period (e.g. 10ms), and the use of pre-configured MRBs can be considered.
· 
· For SC-PTM: shorter SC-MCCH modification period and shorter repetition period can be considered.
· Editor’s note: Pros/cons for above optimizations will be captured. The criticality of the control plane latency and whether latency requirements can be met with the above optimizations is FFS.
· 
· The use of UL SPS can be beneficial for some cases. The need of UL SPS enhancements is FFS
· It is observed that CAM message generation can be dynamic in terms of size, periodicity and timing. Such changes will result in misalignment between UL SPS timing and CAM timing.  There may be some regularity in size and periodicity between different triggers. 
· FFS if UE assistance is necessary for configuring UL SPS.
· At least 100ms and 1s SPS periodicities should be included. 
· 
· Impact of supporting inter-operator deployments
· A UE is allowed to receive downlink broadcast of other operator.

· Improvement of V2X service continuity between different MBMS service areas as well as between different MBSFN areas.

Editor notes: How to capture the above Uu enhancements for V2I/N/P is FFS.
Note that we will down-prioritize the idle mode case for Uu based V2V.

· Companies are encouraged to study the need of potential enhancements on multicast/broadcast listed below for Uu-based V2V:
· Optimization on set of cells performing the same multicast/broadcast
· Multicast/broadcast transmission based on PDSCH/PMCH
· Optimization service continuity between different MBMS service areas as well as between different MBSFN areas, for instance, a vehicle UE in the border cell can pre-acquire neighbor cell’s V2X configuration (e.g., SIB13/MCCH content) in current cell.
· Companies are encouraged to study the need of potential enhancements on unicast listed below for Uu-based V2V:
· UL enhancement (e.g., SPS enhancement, SR enhancement)

>>>End of Changes<<<
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