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Introduction
In this document, we discuss issues on handover for MBMS service continuity.
Discussion
Network-controlled UE-assisted handover is used to provide service continuity to UEs moving in connected mode. For Rel-11 MBMS WI, we think that one of the goals should be that during handover, the network should be able to move UE capable of receiving MBMS to a target cell providing MBMS.
Proposal 1: the network should be able to move UE capable of receiving MBMS to a target cell providing MBMS during handover.

Until Release 10, the network has no knowledge about UE receiving MBMS, so that the network could not take into account MBMS reception for handover. 

During the counting, it would be possible that eNB knows whether or not UE in connected mode is receiving MBMS or interested in MBMS by receiving a counting response. However, eNB could not always rely on counting responses for service continuity of connected UEs because it is MCE that controls counting and MCE would stop counting after receiving sufficient counting results. 
Namely, the existing mechanism is not sufficient for MBMS service continuity in connected mode. UE in connected mode should signal something to a serving cell for service continuity.
In order to support service continuity for UE receiving MBMS in connected mode, we would have the following issues:
A. What UE in connected mode should signal to a serving cell

B. When UE in connected mode should signal to a serving cell
The issues identified above are discussed below.
Issue A: What UE in connected mode should signal to a serving cell for service continuity
If UE is in connected mode, UE could signal MBMS reception status such as one of the followings to a serving cell for service continuity:
1. Whether or not UE is receiving MBMS or interested to receive MBMS
If all MBMS services are provided on one carrier near the serving cell, this information seems to be sufficient. But, this information may be not sufficient in some cases. 
For instance, if a service is being suspended at a target cell, this information is not sufficient for UE receiving the service from a source cell to continuously receive the service at the target cell. Also, if different MBMS services are provided on different carriers near the source cell, this information is not sufficient for service continuity.
2. The carrier frequency where UE is receiving MBMS or interested to receive MBMS
If a source cell does not know which frequency is providing MBMS nearby, signaling of this information would be preferable for service continuity. 
If the source cell provides no MBMS or is not capable of MBMS, the source cell may not know which frequency is providing MBMS nearby. Also, if UE is interested to receive MBMS on the other carrier than the source frequency, the source cell may not know which frequency is providing MBMS nearby, either. 
However, as an alternative, the source cell may be able to know which frequency is providing MBMS nearby via communication with OAM.

3. The MBMS service that UE is receiving or interested to receive
If UE is receiving the service from a source cell and the service is being suspended at a target cell, this information could be preferable for service continuity. 
The target cell may be able to resume the service for the UE. However, it could be complex that the network dynamically manage which service UE is receiving or interested to receive. 
Signaling the first information seems to be very simple. If all MBMS services are provided on one carrier near the serving cell, we prefer the first information. Otherwise, UE could signal either the second information or the third information to a serving cell.
Proposal 2: UE informs a cell about whether or not UE is receiving MBMS or interested to receive MBMS.
Issue B: When UE in connected mode should signal to a serving cell

UE could signal MBMS reception status when at least one of the followings occurs:
1. RRC connection establishment

In UMTS, UE signals MBMS related information during RRC connection establishment. It could be beneficial that the network knows that UE is receiving MBMS or interested to receive MBMS as soon as establishing a RRC connection with the UE.
2. RRC connection re-establishment
UE could signal MBMS reception status to the selected cell e.g. in a re-establishment complete message because the selected cell may not know MBMS reception status in the UE.
However, since the connection re-establishment succeeds only if the concerned cell is prepared i.e. has a valid UE context, if MBMS reception status is included in the UE context, the selected cell would know MBMS reception status in the UE.
3. Handover
UE could signal MBMS reception status to a target cell e.g. in a handover complete message. Alternatively, a source cell could transfer MBMS reception status to the target cell.
4. MBMS service becomes interested/received.
When UE starts receiving MBMS or being interested to receive MBMS, UE could signal that MBMS is interested or received. We think that it could be beneficial to signal at least when UE receiving or interested to receive no MBMS service starts receiving or being interested to receive any MBMS service i.e. the first MBMS service is interested or received.
5. MBMS service becomes not interested/received.
When UE stop receiving MBMS or being interested to receive MBMS, UE could signal that no MBMS is interested or received. We think that it could be beneficial to signal at least when UE receiving or interested to receive one or more MBMS services becomes receiving and interested to receive no MBMS service i.e. no MBMS service is interested and received.
From discussion above, in our view, at least if establishing a RRC connection, if starting receiving the first MBMS service and if stopping receiving the last MBMS service, UE could signal MBMS reception status.
Proposal 3: when UE receiving MBMS establishes a RRC connection, UE informs eNB that UE is receiving MBMS or interested to receive MBMS.
Proposal 4: when UE receiving or interested to receive no service in connected mode starts receiving or being interested to receive the first MBMS service, UE informs eNB that MBMS is interested or received. Then, when UE in connected mode stops receiving or being interested to receive the last MBMS service, UE informs eNB that no MBMS is interested and received.
In addition, UE could signal MBMS reception status for RRC connection re-establishment and handover. However, If MBMS reception status is transferred between cells for handover preparation, UE’s signaling for RRC connection re-establishment and handover is not needed. For instance, if handover should be performed, a source cell could inform a target cell that UE is receiving MBMS or interested to receive MBMS. Then, the target cell could use this information for another handover of the UE.
Since transfer of MBMS reception status between cells for handover preparation could avoid transmission on the radio, we propose that for handover preparation, a source cell informs a target cell about MBMS reception status that UE sent. 
Proposal 5: for handover preparation, a source cell informs a target cell about MBMS reception status that UE sent.

Conclusion

In conclusion, we propose the followings for service continuity in connected mode:
Proposal 1: the network should be able to move UE capable of receiving MBMS to a target cell providing MBMS during handover.

Proposal 2: UE informs a cell about whether or not UE is receiving MBMS or interested to receive MBMS.

Proposal 3: when UE receiving MBMS establishes a RRC connection, UE informs eNB that UE is receiving MBMS.

Proposal 4: when UE receiving or interested to receive no service in connected mode starts receiving or being interested to receive the first MBMS service, UE informs eNB that MBMS is interested or received. Then, when UE in connected mode stops receiving or being interested to receive the last MBMS service, UE informs eNB that no MBMS is interested and received.
Proposal 5: for handover preparation, a source cell informs a target cell about MBMS reception status that UE sent.
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