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1 Introduction 

Following the discussion in RAN3 meeting in Malta, it is proposed to capture the following text in the TR R3.018.
2 Text proposal

16.9.2.X. MBMS Service Continuity

16.9.2.X.1 Deployment scenario

One of the foreseen deployment scenarios of Mobile TV service for the LTE is the scenario where the MBMS Service Area spans entire PLMN, while the MBSFN Area is confined to densely populated areas. The Mobile TV service outside the MBSFN Area is provided via single cell PTP delivery mode.
Service continuity at MBSFN border can be achieved by either switching the specific UE to a single cell transmission or expanding the MBSFN border to cover a new set of cells so the UE can continue to stay within the MBSFN area. The latter would have the advantage that no switching of transmission mode would be necessary and UE can be made unaware of the MBSFN expansion, hence service interruptions can be eliminated. On the other hand an expansion of MBSFN is only possible within the Multi-Cell Synchronization Area (MCSA) since all cells needs to be strictly synchronized and unless MCSA always equals the MBMS Service Area the E-UTRAN will anyway need to support a switch to single cell transmission at border of MCSA. 

The dynamic extension of MBSFN area or single-cell PTM delivery mode are not a part of the deployment scenario depicted in 16.9.2.X.3 but it is not excluded.

16.9.2.X.2 Mobility between MBSFN and non-MBSFN zones

Figure 1 illustrates the scenario when a UE receiving MBMS service leaves the MBSFN zone and enters the non-MBSFN zone still within the same MBMS Service Area.
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Figure 1: Mobility between MBSFN and non-MBSFN zone within one MBMS Service Area

An Idle mode UE receiving an MBMS transmission in an MBSFN Area that approaches the border of MBSFN has to 1) detect that it is approaching the border of MBSFN coverage Area, 2) move to Active mode, 3) request the reception of the MBMS service in Single cell mode PTP . The target eNodeB also has check whether the requested service is available or not and if not 4) join the multicast distribution tree for the MBMS service and 5) finally start providing MBMS data to the UE in single cell mode.

In order to provide a reasonably short interruption time and thus assure service continuity when moving from the MBSFN to non-MBSFN zone, the following scheme could be applied (Figure 2):
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Figure 1: Minimising interruption time when moving from MBSFN to non-MBSFN zone

When a UE moves away from MBSFN zone towards non-MBSFN zone, at some point it will reselect a cell outside the MBSFN Area. The UE is informed that in this cell the MBMS service is no longer provided in an MBSFN mode (the details are FFS). It is expected that the MBSFN signal should be still accessible at least in a part of the cell belonging to Guard Area, due to the low level of interference. While still receiving the MBMS service, the UE requests the PTP delivery mode from the current Guard Area cell. The cell sets up the single-cell PTP bearer using radio resources that are not reserved for MBSFN. When the UE moves out of the cell towards a cell from non-MBSFN zone, the PTP connection is handed over to this cell.

This scheme will significantly reduce the interruption time experienced by a UE receiving MBMS when moving between MBSFN and non-MBSFN zone. It is expected that the number of the UEs present on the border of the MBSFN zone is considerably low – in order of one UE per several cells of Guard Area. Therefore the inefficiency of use of radio resources in the Guard Area can be tolerated as a mean to significantly improve the overall user perception of the MBMS service.

16.9.2.X.3 Mobility within non-MBSFN zone
When a UE receiving an MBMS transmission moves between cells belonging to the same MBMS Service Area, but not belonging to the Max SFN Area the interruption time is likely to be greater than for the ordinary handover. This is because in addition to the typical handover procedure, the new eNodeB has to join the multicast distribution tree before it can provide the MBMS data to the UE.

What kind of mechanism could solve the problem of increased HO delay for MBMS services? Early joining to (and late leaving of) the multicast tree – an eNodeB would join the tree as soon as one of his neighbours was providing MBM – would be very inefficient for the backhaul load. 

Another possibility would be to have a simplified joining procedure, to make it as similar as possible to the update of the GTP tunnel during HO, but this could only work if the distribution tree was handled by the AGW and would exclude the use of transport network multicast capacity.

A question could be asked whether there is should be a separate procedure (distinct from an inter-Node HO) defined for the intra-system mobility while receiving the MBMS in non-SFN zone, as some optimisations, such as bi-casting, would be the only way to cope with excessive interruption time. Also, would packet forwarding be applicable to MBMS HO? Would it be useful?

It is also to be noted that in an MBMS Service Area containing both SFN and non-SFN zones, an overwhelming majority of joining and leaving request would come from the non-SFN zone.

The content synchronisation should still apply to the non-SFN zone, but possibly with relaxed constraints. The mechanism designed for the SFN zone could also be used if possible.

If an MBMS Service Area contains both SFN and non-SFN zones, it is very probable that for certain services such Service Area will span entire PLMN. Therefore, inter-AGW HO while receiving MBMS procedure should also be considered.
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