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1. Introduction

In MBMS, the mobility of terminals is supported and service continuation needs to be considered as an essential part of MBMS QoS. This means that the MBMS data content flow in and between cell needs to be synchronized at least to some extent to minimize the data loss due to  cell reselections caused by terminal mobility  as well as due to the bearer transitions between MBMS P-T-P and P-T-M modes.

This contribution is not trying to solve how the MBMS data content synchronization should be done or what is the sufficient degree of synchronisation. Instead, the different scenarios are listed where MBMS data content synchronization is needed and a potential simplification is proposed. The actual MBMS data content synchronization requirements are left for further study as they have tight links on the codecs used with MBMS. 

2. MBMS Data Content Synchronization Cases

2.1 MBMS P-T-M both in old and new cell

In this case the UE uses normal cell reselection as defined for Idle mode and CELL_FACH, CELL_PCH, URA_PCH states and on cell boundary UE reselects a new cell where the MBMS ptm is already ongoing.

Sufficient level of MBMS data content synchronization between MBMS ptm bearers in adjacent cells is needed to keep data loss during the cell change acceptable.

2.2 MBMS P-T-M in old cell, P-T-P in new cell

In this case, the UE uses normal cell reselection as defined for Idle mode and CELL_FACH, CELL_PCH, URA_PCH states and on cell boundary UE reselects a new cell where the MBMS ptp is already ongoing.

In this case, the establishment of a Rel’99-5 based ptp radio bearer and transport channel is needed and if UE was in IDLE mode also RRC connection establishment is required before MBMS data reception can continue. Even though the MBMS data content synchronization is kept between MBMS ptm and ptp bearers the establishment delays can be significant for MBMS QoS. Thus regardless of the synchronisation, some amount of data loss is unavoidable and it should be manageable by the used codecs.

Moreover if new cell has already multiple existing ptp MBMS radio bearers, clearly there is possibility that ptp bearers has some mismatch in synchronization between each other due to packet scheduler decisions and radio link conditions of each UE, so that defining reference ptp radio bearer where the synchronization of ptm bearer is kept, would be challenging. Naturally the synchronization could be kept another way around, i.e. MBMS ptp radio bearers would be kept synchronized to ptm bearer, but this would limit the packet scheduler and buffering possibilities of ptp channel introducing non-optimum radio transmission. 

2.3 MBMS P-T-P in old cell, P-T-M in new cell

In this case the UE needs to release the ptp connection and perform the same procedure as in the start of the ptm-transmission. This becomes easier if notifications are continued during the MBMS transmission. Regardless of the synchronisation, some amount of data loss is unavoidable and it should be tolerated by the used codecs.

It is FFS whether the ptp MBMS bearer in old cell can be in soft handover with the cells in the active set that have ongoing ptm bearer for the MBMS service in question. 
2.4 MBMS P-T-P both in old and new cell

In this case the UE uses normal handover procedures for moving between cells and on cell boundary UE may send a measurement report based on measurement control from a new cell where the MBMS P-T-P is already ongoing for some other UEs. Then either a new radio link for the ptp bearer is set up for the moving UE or all the UEs are switched to ptm bearer. 

In the former case the handover is an ordinary rel99 (soft) handover from the UE perspective, and the SRNC(s), which can different NE between different UEs, does not need to synchronise the ptp bearers serving different individual UEs from MBSM QoS point of view. The latter case corresponds to the case discussed in Section 2.6.

2.5 MBMS P-T-P or P-T-M in old cell, no MBMS in new cell

In this case the UE uses normal handover or cell reselection procedures for moving between cells. At cell boundary UE performs either handover or reselects a new cell where no MBMS service (no users) is ongoing.

The MBMS service need to be activated in the new cell either via ptp or ptm channel (most probable the RRM decision is ptp due to fact that only one UE is in the cell) and thus the MBMS data content needs to be synchronized with the MBMS data content with adjacent cell, i.e. the UE should be able to start receive the data from the point which it has received in the old cell. 

From case where a ptp channel was used in old cell this clearly possible due to soft or handover performed for the UE as described in Section 2.4.

In the case where ptm channel was used in old cell the establishment of the new ptp radio bearer may take (depending on RRC state of the UE) some time, as described in Section 2.2, so that some amount of data loss is unavoidable and it should be manageable by the used codecs

2.6 MBMS P-T-P ( P-T-M Transition in the cell

In this case the UE is receiving MBMS data over P-T-P or P-T-M bearer in the cell and the bearer type is changed from P-T-P to P-T-M or vice versa.

The MBMS data content synchronization is needed between P-T-P and P-T-M bearers in the cell. Due to the signalling delays, the MBMS data loss is likely to be unavoidable. Thus regardless of the synchronisation, some amount of data loss needs to be tolerated by the used codecs

3. Analysis of Cases

The following issues are of special interest when analysing the cases above:

· What could be minimum requirement for MBMS data content synchronization?

· Should the MBMS data content be synchronized (up to certain degree) through out MBMS service area?

· If the synchronization is loose, is it possible for UEs to identify from MBMS data packets the content synchronization?

· Is buffering in UE assumed to help the synchronization? If yes, what would be the relation of buffer size to the data content synchronization?

· Is RAN responsible for MBMS data content synchronization?

4. Potential Simplifications

No requirements for MBMS data flow synchronisation between cells and bearers would be needed if service interruptions were allowed at cell changes and bearer changes. This depends on the data loss tolerance of MBMS codecs.

5. Conclusion
In case minimum loss of MBMS data is required at cell changes and bearer changes, significant complexity and efforts are needed in order to achieve even sufficient synchronisation between MBMS data flows on different cells and bearers. Even to provide synchronization between different ptm channels in different cells can come extremely challenging when number of neighbouring cells is increased.

Data loss cannot be totally avoided even with perfect synchronisation, thus it is proposed to consider section 4 potential simplification as a compromise between complexity and service quality.


