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1.
Discussion
There are several scenarios for mobility regarding MBSFN area:
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Fig.1 Mobility scenario
As shown in the above figure 1, there are following 5 scenarios:

Scenario A: Mobility from a MBSFN cell to a Non-MBSFN cell.

Scenario B: Mobility between Non-MBSFN cells.

Scenario C: Mobility between MBSFN cells of same MBSFN area.

Scenario D: Mobility between MBSFN cells of different MBSFN area.

Scenario E: Mobility from a Non-MBSFN cell to a MBSFN cell.

At the last meeting RAN2#65bis, following was agreed for MBMS

	Agreement 5): No AS level mechanism for service continuity will be defined for mobility outside cells belonging to the MBSFN area.
Agreement 6): MBMS does not affect unicast mobility procedures.

Agreement 7): No information is provided to help the UE in switching reception between MBSFNs. Going from one MBSFN area to another is left up to UE implementation.


However, it is not clear to which scenario these agreements apply to and all scenarios seems not have been covered. In the following, each scenario is discussed in more detail.
2.1 Scenario A: Mobility from a MBSFN cell to a Non-MBSFN cell.
Basically, the agreement 5) seems not to target this scenario A. In this scenario, there are 4 sub cases:
	
	When there is an ongoing MBMS service.
	When there is no ongoing MBMS service.

	Connected Mode UE
	Because eNB is in control of mobility, there will be nothing UE can do.(agreement 6))
Upon handover, the UE cannot receive MBMS data further.
	Because eNB is in control of mobility, there will be nothing UE can do. (agreement 6))


	Idle Mode UE
	Upon cell re-selection, the UE cannot receive MBMS data further.
	Because there is no ongoing service, the UE does not experience any service interruption.


In Rel-9, MBMS is provided only by MBSFN. If a cell does not belong to MBSFN, it means that MBMS is not supported in the cell. Thus, it cannot be expected that Non-MBSFN cell will deliver any MBMS related information. In other words, cells outside of a MBSFN area cannot do anything. In this sense, any eNB-based solution for service continuity may not work.

By the way, in this scenario A, when there is an ongoing MBMS service, the UE cannot receive any data for the MBMS service as soon as the UE enters into a new cell. However, this scenario is different from the scenario where MBMS service stops due to the end of the MBMS program. If a user knows that he cannot receive any MBMS service data due to out-of-MBSFN area rather than the end-of-MBMS-program, he may try to select other RATs.

In this case, a notification to NAS regarding whether current cell provides MBMS service is beneficial. With this indication, the NAS or application layer know whether the service has stopped or whether it is out-of-service MBMS area. It helps user to take different actions.
Proposal 1:

When serving cell changes, the AS informs NAS whether the new cell supports MBMS or not. 
2.2 Scenario B: Mobility between Non-MBSFN cells.

The intention of the agreement 5) seems to target this scenario. However, it is ambiguous whether there will be neither “AS-NAS interaction” nor “NAS level mechanism”. Though “NAS level mechanism” is not the scope of RAN WG2, “AS-NAS interaction” is scope of RAN WG2.
One possibility for “AS-NAS interaction” is notification to NAS regarding whether current cell provides MBMS service or not. Proposal 1 seems also applicable here.

2.3 Scenario C: Mobility between MBSFN cells of same MBSFN area and Scenario D: Mobility between MBSFN cells of different MBSFN area.
For the Connected Mode UE, the UE can do nothing because eNB is in control of mobility. However, eNB can do smart things if it has some UE information regarding MBMS. For example, if serving eNB knows that the UE has subscribed to a MBMS service, the eNB can put more weight on the MBSFN cell than the Non-MBSFN cell for handover target cell decision.

Proposal 2:

For connected mode UE, serving eNB has the MBMS context information for the UE. This context information comes from EPS and includes information such as whether the UE subscribes to MBMS or which service the UE has joined to. 
For scenario C, all the cells within same MBSFN area will transmit identical PDCP/RLC PDU. Also, the RB configuration information will be same. Thus, it is possible for the UE to continue the reception of MBMS service without re-establishing PDCP/RLC at cell change. Because each re-establishment of PDCP/RLC will cause data transfer interruption, it seems better for the UE not to re-establish PDCP/RLC for the cell change within same MBSFN area.
Proposal 3:

For the serving cell change between cells of same MBSFN area, RLC/PDCP for MTCH/MCCH is not re-established. 
However, even for the same MBMS service, cells of different MBSFN area may apply different MTCH/MCCH configuration for the same MBMS service. In this case, RLC/PDCP should be re-established. Furthermore, when UE enters into different MBSFN area, there is a possibility that the joined MBMS service is not provided. In this case, the UE should stop immediately the reception of MBMS.
In this sense, a mechanism is needed to differentiate scenario C from scenario D. In addition, the identification whether the new cell belongs to the same MBSFN area as the last cell should be done fast. Otherwise, the interruption of MBMS service will be long.

One simple method to achieve this goal is to include information such as MBSFN area ID into System Information. Because the first information that UE reads from a new cell is System information, the UE entering a new cell can easily identify whether the new cell and the old cell belongs to the same MBSFN. If MBSFN area ID information is included into SIB 1, it is even possible that UE starts receive MBMS service data even before completely acquiring other system information.
Proposal 4:

For the cell which supports MBSFN, MBSFN ID information is broadcast over system information such as SIB 1.

2.4 Scenario E: Mobility from a Non-MBSFN cell to a MBSFN cell.

In this case, there is nothing the Non-MBSFN cell can do for a UE. A UE entering a MBSFN area should identify the availability of MBMS service itself by finding MCCH.
3.
Proposal

In this contribution, different kind of mobility scenario is discussed. It is proposed to agree:
Proposal 1:

When serving cell changes, the AS informs NAS whether the new cell supports MBMS or not. 
Proposal 2:

For connected mode UE, serving eNB has the MBMS context information. This context information comes from EPS and includes information such as whether the UE subscribes to MBMS or which service the UE has joined to. 
Proposal 3:

For the serving cell change between cells of same MBSFN area, RLC/PDCP for MTCH/MCCH is not re-established. 
Proposal 4:

For the cell which supports MBSFN, MBSFN ID information is broadcast over system information such as SIB 1.
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