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Introduction
In RAN2#77bis meeting, the followings are agreed:
	Agreements
1
UE in RRC_CONNECTED is allowed to send the MBMSInterestIndication message any time, even before AS security activation (e.g. to avoid that the eNB configures SCells that would prevent the UE from accessing its intended MBMS service).

2.
UE needs to know whether or not the serving cell supports the MBMSInterestIndication message to decide transmission of the message. (Details are FFS)

3.
The UE may send an MBMSInterestIndication even if the current configured serving cell(s) does not prevent it from receiving the MBMS services it is interested in (proactive indication)

4
The UE shall not indicate interest in the MBMSInterestIndication beyond its capabilities. 

5.
For handover preparation, the source eNB transfers ‘MBMS UE context’ to the target eNB, if available.




In this document, we further discuss how to handle MBMS interest indication message in details.
Discussion
It is FFS how UE knows whether or not the serving cell supports the MBMSInterestIndication message. Support of the MBMS Interest Indication could be linked to support of assistance information. If they are linked, UE could know whether or not the serving cell supports the MBMSInterestIndication message by checking existence of a new MBMS SIB.
Proposal 1: UE can know whether or not the serving cell supports the MBMSInterestIndication message by checking existence of a new MBMS SIB.
eNB manages MBMS UE context including the MBMS frequency and then transfers MBMS UE context to another eNB for handover preparation. Thus, UE could avoid indicating the MBMS frequency whenever a serving cell changes due to handover or connection re-establishment. 
However, sometimes it would be impossible that MBMS UE context propagates from one eNB to another eNB for handover or connection re-establishment. It is because some eNBs would not support MBMS service continuity. The eNBs supporting no service continuity may support either pre-release MBMS only e.g. in Rel-10, or may not support MBMS. In addition, UE may move from UTRAN or GERAN i.e. inter-RAT handover to E-UTRA. Since no MBMS UE context is transferred between different RATs, MBMS UE context is not provided to the target eNB. 
As a result, when UE performs mobility i.e. handover and connection re-establishment, the target eNB may not acquire MBMS UE context sometimes.
Observation: Even 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, the target eNB may not receive MBMS UE context from the source one in some cases.
When MBMS UE context discontinues in the network side, we could consider the following options:
· Option A: the eNB confirms that MBMS UE context was transferred whenever a cell changes.
· Option B: the UE autonomously detects no transfer of MBMS UE context and then, if necessary, sends MBMS UE context to the eNB after mobility.

In Option A, the target cell indicates to the UE that MBMS UE context is transferred from a source cell to a target cell via a dedicated signaling, e.g. handover command or via a RRC connection re-establishment message. If UE receives the indication from a target cell, 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. Thus, the UE sends the MBMSInterestIndication message to the target cell after completion of handover or connection re-establishment.

In Option B, if UE detects that MBMS UE context is not transferred to a target cell, UE sends MBMS Interest Indication to the target cell. UE can know whether or not the serving cell supports the MBMSInterestIndication message by checking existence of a new MBMS SIB. Thus, if UE moves to one cell not supporting the indication and then moves to another cell supporting the indication, UE autonomously sends the MBMSInterestIndication message to the target cell after completion of handover or connection re-establishment.
We prefer Option B because there is no explicit signaling between eNB and UE.
Proposal 2: Only if UE moves to the first cell not supporting MBMSInterestIndication and then moves to the second cell supporting MBMSInterestIndication, UE is allowed to send the MBMSInterestIndication message to the second cell after completion of handover or connection re-establishment to the second cell.

It is likely that UE should not consecutively send the same content in the MBMSInterestIndication message to the E-UTRAN, unless the MBMS UE context has been not transferred between eNBs.
Proposal 3: UE should not consecutively send the same content in the MBMSInterestIndication message to the E-UTRAN, unless the MBMS UE context has been not transferred between eNBs.
The MBMSInterestIndication message can contain the MBMS frequency and the priority of MBMS over unicast. In some case, only the MBMS frequency could change without change of the priority. In the other case, only the priority of MBMS over unicast changes without change of the MBMS frequency. Thus, we think that UE should be allowed to send one or both of the MBMS frequencies and the priority of MBMS over unicast, whichever is updated.
Proposal 4: UE is allowed to send one or both of the MBMS frequencies and the priority of MBMS over unicast, whichever is updated.
UE that has previously sent a MBMSInterestIndication message could send another MBMSInterestIndication message later in order to inform E-UTRAN that UE becomes uninterested to receive MBMS on the MBMS frequency. UE should be allowed to indicate ‘no MBMS reception’ per serving frequency in the MBMSInterestIndication message. It is similar to the case that UE indicates ‘leaving’ in the Proximity Indication per frequency.
For instance, when all interested sessions stop on the MBMS frequency, the UE can indicate ‘no MBMS reception’ in the MBMSInterestIndication message. After reception of this message, the serving cell on the MBMS frequency may be able to initiate handover of the UE to another frequency not providing MBMS, depending on cell quality.

Furthermore, it is the current assumption that UE supporting CA can indicate multiple MBMS frequencies in the MBMSInterestIndication message. Thus, it should be also possible that UE indicates that UE becomes uninterested in one frequency, but UE becomes interested in another frequency. Namely, UE should be able to indicate ‘no MBMS reception’ in one MBMS frequency and ‘interest’ in another MBMS frequency.

Proposal 5: UE is allowed to indicate ‘no MBMS reception’ in the MBMSInterestIndication message in order to indicate stop of reception on a MBMS frequency for which UE previously indicated ‘interest’.
Conclusion

In conclusion, we propose to agree the followings for mobility of UEs in RRC_CONNECTED:
Proposal 1: UE can know whether or not the serving cell supports the MBMSInterestIndication message by checking existence of a new MBMS SIB.

Proposal 2: Only if UE moves to the first cell not supporting MBMSInterestIndication and then moves to the second cell supporting MBMSInterestIndication, UE is allowed to send the MBMSInterestIndication message to the second cell after completion of handover or connection re-establishment to the second cell.

Proposal 3: UE should not consecutively send the same content in the MBMSInterestIndication message to the E-UTRAN, unless the MBMS UE context has been not transferred between eNBs.
Proposal 4: UE is allowed to send one or both of the MBMS frequencies and the priority of MBMS over unicast, whichever is updated.
Proposal 5: UE is allowed to indicate ‘no MBMS reception’ in the MBMSInterestIndication message in order to indicate stop of reception on a MBMS frequency for which UE previously indicated ‘interest’.
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