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1. Introduction
In the last RAN2 meeting, discussion about MBMS Interest Indication has been raised based on the report of e-mail discussion [1], and the following agreements have been achieved. 
	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. 


Based on the above agreements, this contribution considers further details about the MBMS Interest Indication, and provides the corresponding proposals.

2. Discussion
2.1 Support of MBMS Interest Indication
As shown in the agreements in Section 1, it is still FFS how UE knows whether or not the serving cell supports the MBMSInterestIndication message. On the other hand, it was also agreed in the RAN2#77bis meeting that “A new SIB is to be used for transmission of SAIs information.” Therefore, we think MBMS UEs can assume that a cell supports MBMSInterestIndication message if the new SIB is provided in the cell. As a result, we propose that UE in RRC_CONNECTED is allowed to send MBMSInterestIndication message if the new SIB providing the SAI information is transmitted in the serving cell.

Proposal 1: UE in RRC_CONNECTED is allowed to send MBMSInterestIndication message if the new SIB (which provides the SAI information) is transmitted in the serving cell.
2.2 Re-transmission of MBMS Interest Indication
As shown in Section 1, it was also agreed in the RAN2#77bis meeting that “For handover preparation, the source eNB transfers ‘MBMS UE context’ to the target eNB, if available.” In other words, the MBMS UE may not need to re-send the MBMSInterestIndication message after handover. However, in some scenarios, the source eNB may not have available information of UE’s MBMS interest; for example, the source eNB may belong to Rel-9/Rel-10 networks and does not support the MBMSInterestIndication message. In this case, the UE needs to re-transmit the MBMSInterestIndication message after handover. In addition, as discussed in Section 2.1, UEs may assume that a cell supports MBMSInterestIndication message if the new SIB is provided in the cell. Thus, we propose that UE in RRC_CONNECTED should re-transmit the MBMSInterestIndication message to the target cell when the UE handovers from a source cell not providing the new SIB to the target cell providing the new SIB.
Proposal 2: UE in RRC_CONNECTED should (re-)transmit MBMSInterestIndication message to the target cell when the UE handovers from a source cell not providing the new SIB to the target cell providing the new SIB. 
2.3 Additional Information in MBMS Interest Indication
In this Section, we consider the following three cases to discuss the need of additional parameters included in the MBMS Interest Indication message. 

Case 1: the concerned session is not provided by MBSFN

In the RAN2#75 meeting, it was agreed that “The UE may indicate interest based on the SAI provided in SIB of neighbour cells and does not need to read MCCH of the inter-frequency MBMS cells.” Moreover, the UE may indicate its willingness to prioritize MBMS over unicast services in the MBMSInterestIndication message. Therefore, when the target MBMS Cell is congested, the network may release GBR bearers (or all bearers) and handover the UE to the target MBMS Cell to enjoy the interested MBMS service(s). However, after successful handover, the UE may find that the interested MBMS service is not provided (e.g., due to MBMS counting) by reading the MCCH in the target cell. This unfortunate UE sacrifices some or all unicast bearers, but gets nothing back. We think that that would result in a very bad UE experience.

Nevertheless, the above scenario can be avoided if additional information is included in the MBMSInterestIndication message. For example, if the UE can provide the interested MBMS service ID(s) (e.g., TMGI(s)) in the MBMSInterestIndication message, then the network can check whether the interested MBMS service is available in the target cell or not during handover preparation phase. In case the interested MBMS service is not provided in the target cell (e.g., due to counting), the UE can still keep its unicast bearers and continue the unicast services. 

Case 2: UE processing capability shared by DL-SCH and MCH
The UE processing capability when UE receives DL-SCH and MCH simultaneously has been discussed in [2]. And it was agreed in RAN2#77 meeting that “In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell.” Moreover, if the total eNB scheduling for DL-SCH and an MCH at a given TTI is larger than the UE processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation [3]. However, if the UE prioritizes DL-SCH over MCH reception, the UE may lose some MCH transmission; on the other hand, if the UE prioritizes MCH over DL-SCH reception, some DL radio resources would be wasted.

Actually, the above problem results from the eNB lack of MBMS reception status in the UE side. If additional information (e.g., the UE interested MBMS service ID(s)) is provided in the MBMSInterestIndication message, the eNB can take MCH scheduling information into consideration to avoid total scheduling for DL-SCH and MCH at a given TTI exceeding the UE processing capability. 
Case 3: MBMS Counting Procedure
The MBMS Counting procedure is used by the E-UTRAN to count the number of RRC_CONNECTED UEs which are receiving or interested to receive the specified MBMS services [4]. Based on the number of the interested UEs, the network can determine whether to start or stop a certain MBMS session. However, if RRC_CONNECTED UEs can provide additional information (e.g., the interested TMGI(s)) in the MBMSInterestIndication message, the network can get a “rough” number of MBMS interested UEs. Thus, in some cases, the network may determine to start a MBMS session without initiating the MBMS counting procedure. In other words, counting overhead may be saved by including additional information in the MBMSInterestIndication message.
Therefore, based on the analysis for the above three cases, we propose that additional information (e.g., the UE interested TMGI(s)) should be included in the MBMSInterestIndication message.
Proposal 3: Additional information (e.g., the UE interested MBMS Service ID(s)) should be included in the MBMSInterestIndication message.
3. Conclusions
This contribution discusses the issues about MBMS Interest Indication message, and proposes that

Proposal 1: UE in RRC_CONNECTED is allowed to send MBMSInterestIndication message if the new SIB (which provides the SAI information) is transmitted in the serving cell.
Proposal 2: UE in RRC_CONNECTED should (re-)transmit MBMSInterestIndication message to the target cell when the UE handovers from a source cell not providing the new SIB to the target cell providing the new SIB. 

Proposal 3: Additional information (e.g., the UE interested MBMS Service ID(s)) should be included in the MBMSInterestIndication message.
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