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1. Introduction
MBMS service continuity is an objective in R11 MBMS WI. This contribution tries to clarify the scenarios of the MBMS service continuity and possible solution directions for the MBMS service continuity.
2. Discussion
In this contribution, only the MBMS service continuity for UE which is receiving MBMS transmissions is discussed. And it is assumed that the service continuity for UE who is receiving the MBMS service via unicast before is out of the WI scope.

There are three scenarios as shown in figure 1.

· Scenario 1: UE1 moves among the MBMS transmission cells belonging to the same MBSFN area (from the coverage area of cell A to the coverage area of cell C) and a non-MBSFN area cell (cell G) with another frequency could be a candidate cell for UE mobility.

· Scenario 2: UE2 moves from a MBMS transmission cell (cell A) to the overlapped area between a MBMS transmission cell (cell D) and a reserved cell (cell B).
· Scenario 3: UE3 moves from the MBMS transmission cell (cell C) in one MBSFN area (MBSFN area 1) to the MBMS transmission cell (cell F) in another MBSFN area (MBSFN area 2).
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Figure 1 MBMS service continuity scenarios

· Scenario 1

While the idle UE is receiving MBMS service, it should consider the current frequency to be the highest priority frequency for cell re-selection to ensure service continuity. However, if all MBMS UEs camped on the MBMS cell, the load distribution is unbalanced and the RACH storm should be considered if many UEs initiate connection establishment.

Proposal 1: IDLE UEs may consider the MBMS frequency as the highest priority for cell re-selection but the load unbalanced and potential RACH storm should be considered prudently.
The reasonable solution direction for UE in connected mode is that eNB takes intra-frequency handover prior to inter-frequency/inter-RAT handover. However, if eNB hands over UEs to intra-frequency cell blindly, the load between cells with different frequencies may be highly unbalanced in deployment scenarios involving several frequencies. Then the MBMS status report should be transmitted from UEs preparing for handover.

Rel-10 discussed counting for MBMS service activation/deactivation. However, not all MBMS service needs to be counted and eNB doesn’t consider the change of the MBMS service receiving status. The counting in R10 is not enough for the aim of the MBMS service continuity.

There are several issues need to be discussed in detail about MBMS status report for service continuity, such as: 

· What detailed information is best provided by the UE?

MBMS status report can include a lot of information, such as MBSFN area id, MBMS service id, MBMS session id, and so on. In scenario 1, 1 bit information means “I’m receiving the MBMS service” may be enough to inform the eNB perform intra-frequency handover.

· When to send the MBMS status report?
The MBMS status report for service continuity is used only when UE needs to perform handover. Then UE should report the MBMS status report while it is preparing handover and no need to report the MBMS status report in other occasions.

· How to send the MBMS status report?
The message to carry the MBMS status report should occur before handover. Attached to Measurement report or a new message is possible.

Another issue is whether eNB or the UE initiates the MBMS status report. In our understanding, 1 bit MBMS status attached to measurement report is a considerable solution in scenario 1. 

Proposal 2: ENB should prioritize intra-frequency handover while UE is receiving MBMS service.

Proposal 3: To ensure MBMS service continuity, UE should send MBMS status report to eNB while it is preparing handover. And above issues about MBMS status report need to be discussed in detail.

· Scenario 2

In scenario 2, UE2 has two candidate cells belonging to the same MBSFN area to handover. One is MBMS transmission cell, another is reserved cell. If the eNB doesn’t differentiate the two cell types, UEs may be handed over to a reserved cell and the MBMS service continuity can’t be guaranteed.

We are kindly requested RAN2 discuss if the scenario 2 is a typical scenario and need to be resolved about MBMS service continuity. If the MBMS service continuity should be guaranteed in the scenario 2, there may be some X2 interface impact.

Proposal 4: We are kindly requested RAN2 discuss if the MBMS service continuity should be guaranteed in the scenario 2.

· Scenario 3

In scenario 3, UE3 moves from cell C belonging to MBSFN area 1 to cell F belonging to MBSFN area 2. The MBSFN area 1 and MBSFN area 2 belong to the same service area which means UE receiving MBMS service 1 session 1 in cell C maybe can receive MBMS service 1 session 2 while hands over to cell F. In scenario 3, it’s impossible for UE to receive MBMS service data fluently. And it should be clarified if service continuity includes the scenario that UE receives same service in different MBSFN area in the same service area.
Proposal 5: It should be clarified if service continuity includes the scenario that UE receives same service in different MBSFN area in the same service area.

3. Conclusion
In this contribution, we discuss three UE handover scenarios. The following proposals are deduced.

Proposal 1: IDLE UEs may consider the MBMS frequency as the highest priority for cell re-selection but the load unbalanced and following RACH storm should be considered prudently.
Proposal 2: ENB should prioritize intra-frequency handover while UE is receiving MBMS service.

Proposal 3: To ensure MBMS service continuity, UE should send MBMS status report to eNB while it is preparing handover. And above issues about MBMS status report need to be discussed in detail.

Proposal 4: We are kindly requested RAN2 discuss if the MBMS service continuity should be guaranteed in the scenario 2.

Proposal 5: It should be clarified if service continuity includes the scenario that UE receives same service in different MBSFN area in the same service area.
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