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1 Introduction

This contribution discusses some remaining issues related to MBMSInterestIndication:

1)
When does the UE send its MBMS interest for the first time when it is RRC_CONNECTED?
2)
How is the target cell aware of the MBMS interest of the UE after a handover?
3) Is the MBMS frequency sufficient information?
2 Discussion
2.1 When does the UE send its MBMS interest indication after RRC connection establishment?

In previous meetings, it was agreed that the RRC_Connected UE will indicate its MBMS interest to the network in MBMSInterestIndication message when its interest changes. The indication sent in this case is an ‘updated interest’ however it is not clear how the network gets the ‘initial interest’ of UE.
The UE may send its initial MBMS interest in these occasions: 
1) after sending RRCConnectionSetupComplete message; 
2) after sending SecurityModeComplete message; 
3) after sending the first RRCConnectionReconfigurationComplete messag; 
4) after sending the first MeasurementReport message.
Note: In all four occasions, the MBMS interest is sent in MBMSInterestIndication message.
Since the MBMS interest is used by network only when HO takes place and HO can only be triggered after security has been activated, occasion 1) seems not a good choice. The network may trigger HO preparation immediately after receiving MeasurementReport (if the first RRC reconfiguration procedure is complete) or immediately after receiving first RRCConnectionReconfigurationComplete message (if measurement report has been received) , thus it may miss the following MBMSInterestIndication message if the UE sends it after MeasurementReport or RRCConnectionReconfigurationComplete. Therefore occasion 3) and 4) may not be suitable in this case. Overall, occasion 2) is preferred. 
It might also be possible for the UE to include its initial MBMS interest directly in SecurityModeComplete message or RRCConnectionReconfigurationComplete message. However, considering it has already agreed to include ‘updated interest’ in MBMSInterestIndication message, it may be preferable to avoid using another message to send the ‘initial interest’.

Proposal 1: The UE sends its initial MBMS interest to the network after the first SecurityModeComplete messag.
2.2 How is the target cell aware of the UE's MBMS interest after a handover?

When the UE is handed over to a new cell there are two ways to inform UE’s MBMS interest to target network:
1) the UE sends its interest again in target cell via radio interface;
2)  the source eNB forward the UE’s MBMS interest status to target in HO preparation procedure via X2 [1][2]. 
As radio resources are more critical than X2 resources, 2) is preferable. In case of CA, Option 2) enables the target eNB to choose appropriate Pcell/Scell for the UE. Option 2) may be a better choice also in case the MBMS v.s. unicast priority is agreed to be included in MBMSInterestIndication,( i.e. if the target cell is congested then the target eNB may decide based on the prioritization whether to reject some of the unicast bearers or just reject the HO request).
However, if the connected UE indicates its MBMS interest, moves to a non-MBMS area and moves again to an MBMS area, the indication may be lost while the UE is in the non-MBMS area. One possibility would be that the UE indicates its MBMS interest again when it enters an MBMS cell from a non-MBMS cell. Another possibility would be that the eNB includes an indication in the handover command for the UE to send its MBMS interest again. So this case can be handled as well.
Proposal 2: The source eNB forwards UE’s MBMS interest to the target eNB in the handover preparation procedure. RAN2 sends a LS to ask RAN3 to confirm the feasibility.
2.3 Is the MBMS frequency sufficient information?
Currently, only the MBMS frequency information has been agreed to be included in MBMSInterestIndication message, so handover decisions rely solely on this information. 
If the same frequency is used  to provide different services in different locations and the service  which the UE has indicated interest in receiving is not provided in the neighbour cells then the network may hand over the UE to a cell which does not provide the  service that the UE is interested to receive. In addition, when the UE is not already receiving the desired MBMS service(s), it is not clear how the UE knows which frequency provides the desired service in the current location.
There are several ways to deal with this issue: 
1) Ignore this issue in Rel-11
· When a UE is already receiving the desired MBMS service, the risk is that if there are several candidate cells for handover on the same frequency but belonging to different MBSFN area, the eNB may handover the UE to a cell which does not provide the desired MBMS service
· This situation occurs at the "edge" of MBSFN areas when the UE reports cells out of the MBSFN area on the same frequency.
· When a UE is not already receiving the desired MBMS service, the UE signals the frequency on which the service was provided when the UE entered RRC_CONNECTED. The risk is that the UE moved to a location where the indicated frequency does not provide the same service(s) so the eNB may handover the UE to a cell which does not provide the desired MBMS service.
· This situation may occur at any location if the UE is moving out of an MBSFN area when RRC_CONNECTED.
2) The UE indicates the desired MBMS service(s) in addition to frequency info in the MBMSInterestIndication and the source eNB exchanges information with target eNBs controlling potential target cells in order to provide MBMS service continuity 
· Prior to handover, the serving eNB asks the eNB controlling the candidate target cell if the desired MBMS service is available. If the answer is "no", the serving eNB may decide to choose a different target cell.
· The impact on X2 only applies to MBMS eNBs.
3) The UE indicates the MBSFN area which provides the desired MBMS service in the MBMSInterestIndication message and the source eNB is configured by OAM with the MBSFN area IDs of neighbour cells
· This option requires the UE to be informed of the MBSFN areas on which a service is transmitted.
· This option also requires the connected mode UEs to be provided with the list of MBSFN areas available in the neighbouring MBMS frequencies, information on which frequencies the MBSFN areas.
· Using this information, the serving eNB may prioritise cells participating in the MBSFN area(s) indicated by the UE.
4) The UE indicate the MBMS service area of the desired MBMS service in the MBMSInterestIndication message and the source eNB is configured by OAM with the MBMS SAIs of neighbour cells
· This option requires the UE to be provided with the MBMS service area of each MBMS service. RAN2 asked SA4 for the feasibility to provide the MBMS frequencies and the geographical area of each MBMS service for idle mode UEs. If confirmed by SA4, the MBMS service area may be provided to the UE.
· The eNBs should be configured with the MBMS SAIs of neighbour cells. The same information may be also useful to be broadcast for idle mode UEs if SA4's answer is positive.
5) The UE report a frequency as interested only when the service(s) of interest provided by this frequency is available via MBSFN in neighbour cells.
This option requires the connected mode UE to be provided with information on which services are available via MBSFN in neighbouring MBMS frequencies (as for RRC_IDLE mode). How this information are provided to idle mode UEs is still under discussion and how these information is relevant to connected mode UEs is FFS. If this option is preferred, we have to ensure the mechanism of providing these information to UE is applicable to both idle mode and connected mode UEs.
Regarding option 3, it would be needed to indicate the MBSFN areas for each service to the UE, either by system information or by application layer. Providing MBSFN area identities for each service via application layer was not considered so far, doing it using system information would mean updates at each service start/stop and extra X2 information exchange to provide neighbour cell information on the current cell. Therefore option 3 is not preferred.
Regarding option 5, neighbour cells of a UE on a given frequency may not all participate in the same set of MBSFN areas. The network may make a handover decision apparently following UE's MBMS interest but the target cell may not participate to the MBSFN area of the current cell so that MBMS reception is stopped after the handover.
If SA4 confirms the feasibility to provide geographical information of each MBMS service to the UE, if this information is provided in the form of the MBMS service area to the UE, option 4 seems the most simple. Otherwise, option 2 seems rather simple.
Proposal 3: If SA4 confirms the feasibility to provide geographical information of each MBMS service to the UE, this information is provided in the form of the MBMS service area to the UE and the UE includes the MBMS Service Area of the desired MBMS service(s) in MBMSInterestIndication.
Otherwise, the UE includes the Service Identity of the desired MBMS service(s) in MBMSInterestIndication. RAN2 sends a LS to RAN3 to confirm the possibility to exchange information between source eNB and target eNB to determine if a MBMS service is available in a cell controlled by the target eNB.
3 Conclusion
This contribution discusses the leftover issues about MBMSInterestIndication, the following proposals are proposed:
Proposal 1: The UE sends its initial MBMS interest to the network after the first SecurityModeComplete message.

Proposal 2: The source eNB forward UE’s MBMS interest to the target eNB in the handover preparation procedure. RAN2 sends a LS to ask RAN3 to confirm the feasibility.
Proposal 3: If SA4 confirms the feasibility to provide geographical information of each MBMS service to the UE, this information is provided in the form of the MBMS service area to the UE and the UE includes the MBMS Service Area of the desired MBMS service(s) in MBMSInterestIndication. 

Otherwise, the UE includes the Service Identity of the desired MBMS service(s) in MBMSInterestIndication. RAN2 sends a LS to RAN3 to confirm the possibility to exchange information between source eNB and target eNB to determine if a MBMS service is available in a cell controlled by the target eNB.
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