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1. Introduction
In the RAN2#75 meeting, “network control option” was adopted as the basic architecture for MBMS service continuity of RRC-connected mode [1]. A new RRC message, the MBMSInterestIndication message, was also agreed to be sent by UE to indicate its interest in MBMS service(s) in the level of frequency whenever the interest changes. In the RAN2#75bis meeting, it was further agreed that:
The UE should be allowed to indicate more than one MBMS frequency in the MBMSInterestIndication message.
In this contribution detailed MBMS status reporting mechanism will be discussed. And it is proposed to adopt some restrictions on the MBMSInterestIndication signaling report in order to reduce the signaling overhead.
2. Discussion
2.1. How to report MBMS interest and/or reception status

In order to provide MBMS service continuity for the UEs in RRC-connected mode, the network needs to know the UE’s MBMS interest or reception status. The new MBMSInterestIndication message had been agreed to carry this status information from UE to eNB. In the section, detailed MBMSInterestIndication reportingmechanism will be analyzed:

Initial entering RRC-connected mode
If a UE who is not interested in or receiving any MBMS service initially enters RRC-connected mode, it seems natural that the UE does not need to send any MBMS related information to the network and when the network prepares to hand over this UE, it does not need to consider MBMS service continuity..
When a UE who is receiving or interested in MBMS service changes its state from IDLE to connected, it should report its MBMS reception status to the network. And there are three alternatives for choosing the time of MBMSInterestIndication reporting:
Alt1: Reporting in RRC Connection Setup procedure, e.g. reporting after the RRCConnectionSetupComplete message;

Alt2: Reporting after activation of security or SRB2 establishment or the first DRB establishment;
By comparing the above alternatives, the time points of getting the MBMS status are delayed one by one. In Alt1, the network can get the UE’s MBMS status as early as possible. But in some cases, e.g. TAU or exceptional situations, UE enters connected mode only for transmitting limited signaling and will go back to IDLE mode quickly. Hence it seems no use to report the UE’s MBMS reception status to the network in those cases because the UE cannot perform handover in these short-lived stay cases. Alt2 is reasonable.
Proposal1: If UE is interested in or receiving MBMS service(s), it will report MBMSInterestIndication after the first DRB has been established, following the RRCConnectionReconfigurationComplete message.
MBMS reception status change during connected mode
When a connected mode UE becomes interested in MBMS service(s) or wants to receive a forthcoming service, it may directly start to receive the service(s) if the UE capability supports simultaneous MBMS and unicast communications. And once the UE receives the first service data or related MCCH information, UE should report the updated MBMS reception status to the eNB, e.g. indicating the MBMS frequency.
For a connected mode UE, if the MBMS service reception goes beyond its current reception capability, it can send a request to eNB to hand over its serving cell. For example, when a non-CA-capable UE who is served by cell1 now and wants to receive the MBMS services on cell2, he can report the frequency of cell2 or its interested MBMS service information and request to hand over to cell2. The request message can use the same MBMSInterestIndication message with some implicit indication, e.g. frequency + default capability, or explicit indicator, e.g. service id if UE can not get the frequency information that carries this service.
If a connected mode UE stops receiving or becomes not interested in MBMS service(s), the UE can send an empty MBMSInterestIndication message to inform the eNB so that the eNB will not need to consider service continuity any more when deciding handover. 

Proposal2: When the UE receives the first MBMS service data or related MCCH information, UE can trigger an MBMSInterestIndication report if the receiving MBMS frequency needs to be changed.

Furthermore it is proposed to introduce some mechanisms for MBMS status report in order to avoid frequent report especially when the UE selects among the MBMS services or hesitates to decide if a service deserves to be received continuously, e.g. zapping between different MBMS frequencies. Some mechanisms will be like the followings: 
· Prohibit timer mechanism;

· Only report the current reception status after this status has been lasted for a pre-configured timer;

Proposal3: Introduce some deferment mechanisms to avoid frequent MBMSInterestIndication report and details are left to UE’s implementation.
 Network control
For the former release of the eNB, e.g. Rel-9 or Rel-10, the network can not handle the MBMS status report message. In some special application scenarios, e.g. temporary deployment or under heavy load situations, the network may choose to turn off the service continuity function. Hence it may be useful for the network to have the capability to allow or prohibit the UE to transmit the MBMS status report message. This control can be implicit by the presence of the new additional SIB information, or explicit through a bit.
Proposal4: Introduce a cell-based on/off mechanism to control if UE is permitted to send MBMSInterestIndication report.

2.2. What information is needed in MBMS interest and/or reception status report
MBMS Frequency
If the UE is receiving a limited number of MBMS sessions, the signalling overhead associated with MBMS reception report at the level of a frequency will be lower than report at the level of an individual service. And redundant signalling overhead introduced by change from one MBMS service to another in the same MBMS cell is saved. Hence MBMS frequency will be an IE in MBMSInterestIndication message. This IE is optional and not present represents that the UE is not receiving or interested in any MBMS services.  According to the last RAN2 agreement, UE may indicate more than one MBMS frequency in MBMSInterestIndication and these MBMS frequencies have the same priority.
Proposal5: The IE “MBMS frequency” is proposed to be a list and the size of the list can be zero to represent the end of MBMS reception.

MBMS receiving capability indication
Up to now, it is not concluded what is the default MBMS receiving capability of R11 UE, e.g. PCell only or any cell of a band combination. If eNB does not know UE’s MBMS receiving capability, UE may report an indicator to eNB for serving cell change when UE can not directly receive the interested MBMS service under the current serving cell(s) configuration.
Proposal6: The MBMSInterestIndication message may carry an optional indicator as a serving cell change request.

3. Conclusion
According to the presentation in section 2, it is suggested:
Proposal1: If UE is interested in or receiving MBMS service(s), it will report MBMSInterestIndication after the first DRB has been established, following the RRCConnectionReconfigurationComplete message.
Proposal2: When the UE receives the first MBMS service data or related MCCH information, UE can trigger an MBMSInterestIndication report if the receiving MBMS frequency needs to be changed.

Proposal3: Introduce some deferment mechanisms to avoid frequent MBMSInterestIndication report and details are left to UE’s implementation.
Proposal4: Introduce a cell-based on/off mechanism to control if UE is permitted to send MBMSInterestIndication report.

Proposal5: The IE “MBMS frequency” is proposed to be a list and the size of the list can be zero to represent the end of MBMS reception.

Proposal6: The MBMSInterestIndication message may carry an optional indicator as a serving cell change request.
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