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Introduction
In the last RAN2 meeting, we agreed the followings for service continuity in connected mode:

1. Adopt the "network control option" as the basic architecture for the handling of (MBMS) i.e. network is informed about the UE's interest in MBMS by the UE, and then the network tries to ensure that the UE is able to receive MBMS (and unicast services).

2. The UE provides MBMS interest information at the level of a frequency (rather than of an individual service). Other info is FFS.

3. Introduce a new message, the MBMSInterestIndication message, by which the UE indicates its interest in MBMS frequency reception

4. The UE sends the concerned message whenever the interest changes w.r.t. the signalled information
- FFS if we can limit signalling further
In this document, we further discuss the issues on MBMS service continuity in connected mode.
Discussion
According to the RAN2 agreement, UE in connected mode would indicate the MBMS frequency where an interested service is provided. To enable UE to indicate the MBMS frequency, UE should make sure that the frequency provides the interested service. We think that assistance information (e.g. via ESG or system information) could be used to help UE know the MBMS frequency nearby. 
Proposal 1: assistance information is provided to help UEs in connected mode know the MBMS frequency where an interested service is provided.
According to the previous agreement, the UE provides MBMS interest information at the level of a frequency (rather than of an individual service). Namely, UE would indicate the MBMS frequency where an interested MBMS service is provided. Then, a serving cell would know that UE is interested to move to a cell on the MBMS frequency.
In our view, if UE indicates no service level information to eNB, UE would not need to indicate the MBMS frequency whenever reception status about a specific MBMS service changes. Thus, we propose that when there is any MBMS service which UE is interested in or receiving for the MBMS frequency, UE indicates ‘interest in the MBMS frequency’ to a serving cell once for all services on the MBMS frequency. When eNB receives ‘interest in the MBMS frequency’, eNB would add the MBMS frequency to MBMS UE context.
Proposal 2: when there is any MBMS service which UE is interested in or receiving for the MBMS frequency, UE indicates ‘interest in the MBMS frequency’ to a serving cell once for all services on the MBMS frequency.

Furthermore, when there are no more MBMS services that UE is interested or receiving for the MBMS frequency, UE indicates ‘no interest in the MBMS frequency’ to a serving cell once for all services on the MBMS frequency. When eNB receives ‘no interest in the MBMS frequency’, eNB would remove the MBMS frequency from MBMS UE context.
Proposal 3: when there are no more MBMS services which UE is interested in or receiving for the MBMS frequency, UE indicates ‘no interest in the MBMS frequency’ to a serving cell once for all services on the MBMS frequency.

It could be a question whether or not UE in connected mode should indicate the MBMS frequency whenever a serving cell changes. If eNB manages MBMS UE context including the MBMS frequency and then transfers MBMS UE context to another eNB for UE handover, UE could avoid indicate the MBMS frequency whenever a serving cell changes. 
However, sometimes it would be impossible that MBMS UE context propagates from one eNB to another eNB because some eNBs would not support MBMS service continuity. Such eNBs may support either pre-release MBMS e.g. in Rel-10, or no MBMS. In this case, while UE is moving across cells, MBMS UE context would discontinue somewhere.
Observation 1: If MBMS UE context including the MBMS frequency where an interested service is provided is transferred between cells to support UE mobility in connected mode, MBMS UE context would discontinue somewhere from time to time e.g. due to Rel-9/10 MBMS cells or non-MBMS cells.
To solve this problem, we could have some options:

Option 1: UE receives the confirmation of context transfer from a target cell

In this option, if possible, one cell transfers MBMS UE context including the MBMS frequency to another cell. A target cell confirms that service continuity is transferred from a source cell to a target cell e.g. via handover command. If UE receives the confirmation from a target cell e.g. via handover command, UE does not indicate the MBMS frequency to the target cell. Otherwise, UE recognizes that the target cell has no MBMS UE context, i.e. no context transfer to the target cell. 
Afterwards, when UE moves to a new cell supporting MBMS service continuity, UE indicates the MBMS frequency to the cell via the MBMSInterestIndication message. UE may know whether or not the cell support MBMS service continuity e.g. by checking system information including Rel-11 MBMS information at the cell.
Option 2: Whenever a cell changes, UE indicates the MBMS frequency to a cell. (i.e. no MBMS UE context transfer)
In this option, MBMS UE context is not transferred between cells. Whenever a cell changes, UE indicates the MBMS frequency to a cell. Namely, UE indicates the MBMS frequency in case of RRC connection establishment, Handover, and RRC connection reestablishment. If UE knows that a cell supports no MBMS service continuity e.g. by checking system information including Rel-11 MBMS information at a cell, UE would not indicate the MBMS frequency to a cell.
Proposal 4: if observation 1 is correct, RAN2 agrees one of the options above.
Conclusion

In conclusion, we propose the followings for service continuity in connected mode:
Proposal 1: assistance information is provided to help UEs in connected mode know the MBMS frequency where an interested service is provided.

Proposal 2: when there is any MBMS service which UE is interested in or receiving for the MBMS frequency, UE indicates ‘interest in the MBMS frequency’ to a serving cell once for all services on the MBMS frequency.

Proposal 3: when there are no more MBMS services which UE is interested in or receiving for the MBMS frequency, UE indicates ‘no interest in the MBMS frequency’ to a serving cell once for all services on the MBMS frequency.

Proposal 4: If observation 1 is correct, RAN2 agrees one of the options above.
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