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1 Introduction

At RAN2#75, we agreed that the UE sends the MBMSInterestIndication message to indicate one or more MBMS frequencies where it wants to receive the MBMS service(s) of interest. The UE sends the MBMSInterestIndication message whenever the interest changes w.r.t. the signalled information. It is FFS when the initial transmission is performed after the UE moves from idle to connected mode and whether we can reduce signalling. 
2 Initial transmission of the MBMSInterestIndication after RRC connection setup
Initial transmission of the MBMSInterestIndication message is specifically important in scenarios where the idle mode UE is already receiving one or more MBMS services. Thus, we can assume that the UE is camping in the MBMS cell and will setup the connection in that cell. Then the main objective is to keep the UE on the MBMS frequency such that the MBMS service reception will not be disrupted, i.e. inter-frequency handovers should be avoided.
As already discussed in [1] and [2], the UE may send its initial MBMS interest in the following occasions: 
1) after sending RRCConnectionSetupComplete message; 
2) after sending SecurityModeComplete message; 
3) after sending the first RRCConnectionReconfigurationComplete message; 
The RRCConnectionReconfiguration might contain mobilityControl info, i.e. the handover procedure might start before the UE can transmit the MBMSInterestIndication message
4) after sending the first MeasurementReport message; 
blind handover without the need for measurement reports could in principle be triggered such that the UE may not have any change to transmit the MBMSInterestIndication message
In order to avoid that an inter-frequency handover is triggered before the MBMSInterestIndication message is transmitted to the network, the indication should be provided to the network before the RRC connection reconfiguration procedure and before sending a measurement report. 

As described in [1], handovers can only be triggered after step 2, i.e. after security has been activated. And [2] argues that the UE might enter connected mode only for a short time, e.g. for TAU or other situations, such that the MBMSInterestIndication message has no use. On the other hand, the network might send a handover command to the UE after decoding the SecurityModeComplete message and before the MBMSInterestIndication message is received or decoded. This might happen if the UE has not been granted sufficient bits to send both RRC messages, or when the handover is triggered before the MBMSInterestIndication message has been decoded. Even if this situation is not very likely, we want to minimize the risk that an inter-frequency handover is triggered before the UE has the chance to transmit the MBMSInterestIndication message Consequently we think that the UE should send it immediately after the transmission of the RRCConnectionSetupComplete message.
Proposal 1 The UE shall transmit the MBMSInterestIndication message immediately after sending the RRCConnectionSetupComplete message.
If the UE only sends a TAU to the network, it should anyway transmit the MBMSInterestIndication message to the network because the UE does not know how long it will be kept in connected mode.
3 Mechanisms for reduced signaling

The MBMSInterestIndication is used to move the UE to the correct frequency or, in case of carrier aggregation, to configure the serving cells such that the MBMS reception can be supported both during mobility handovers and congestion scenarios. Thus, it should be supported in the MBMS cells providing the service, but also in MBMS or non-MBMS cells in order to move the UE to the MBMS cell providing the service.
3.1 Support of the MBMSInterestIndication message by the eNB
Since eNBs may have differences in supported features, the eNB should be able to indicate whether it allows the UE to transmit the MBMSInterestIndication message. 
Proposal 2 The eNB may indicate to the UE whether it supports MBMS service continuity and thus, the MBMSInterestIndication message. 
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Figure 1. Mobility in multi-layer deployment scenarios. 
Assumption: the UE is interested in receiving an MBMS service in MBSFN area #1. The service of interest has not yet started, but is about to start. The UE can use MBMS assistance information from the USD and potentially from the E-UTRAN, which is currently under discussion in [3].
We consider a scenario as depicted in Figure 1 and described below.

Case 1) UE is in cell 1, which provides the MBMS service of interest. Based on MBMS assistance information, the UE may know that it wants to stay on f1. This corresponds to case b) in [3].
Case 2) UE is in cell 2, which provides MBMS, but not the service of interest. The UE wants to move to the neighbour MBMS cell on f1. Cell 2 may contain MBMS assistance information related to the service provided on f1. This corresponds to case c) in [3].
Case 3) UE is on cell 3, which does not provide MBMS, but might provide MBMS assistance information about its neighbour MBMS cells on f1 and f2. This corresponds to case c) in [3].
Based on the discussion in [3], it is very likely that MBMS assistance information will be provided in the E-UTRAN to inform interested MBMS UEs about the MBMS frequency and the MBMS SAIs.
Since the MBMS cell and the inter-frequency neighbor cells of the MBMS cell are supposed to keep/move the UE to the correct carrier if required, or configure serving cells for the carrier aggregation capable UE, they should indicate the support of the MBMSInterestIndication message. Otherwise, uplink resources may be unnecessarily wasted and potentially cause interference to other UEs. The indication could be done

1) implicitly: the UE can derive from the existence of Rel-11 MBMS assistance information that the eNB supports the MBMSInterestIndication message
2) explicitly by providing a flag in an appropriate SIB;

3) explicitly by indicating the support via dedicated signaling. 
Based on [3] it is quite likely that MBMS assistance information will be provided by MBMS cells and cells with inter-frequency neighbor MBMS cells. Therefore, explicitly signaling is not required.
Proposal 3 If MBMS assistance information is provided in the MBMS cell or for the inter-frequency neighbor MBMS cell, respectively, the UE can derive that its serving cell supports the MBMSInterestIndication message.
Otherwise, if RAN2 cannot agree on providing MBMS assistance information in the MBMS cell and inter-frequency neighbor MBMS cells, a flag indicating the support of the MBMSInterestIndication message should be explicitly provided in an appropriate SIB.

3.2 Zapping between MBMS services
Scenario: 
· UE supports simultaneous reception on f1+f2, f1+f3, or f2+f3 according to SupportedBandCombination
· no carrier aggregation configured; UE is connected to f3
· zapping between f1 and f2 does not require any configuration changes by the network

When the UE has indicated MBMS interest on f1 and zaps to f2, one may consider omitting the MBMSInterestIndication message since this does not require any configuration changes by the network. However, if the network decides to configure f3 as PCell and an SCell on f1, the UE does not have the capabilities to continue MBMS reception on f2. In order to prevent the network from configurations which do not support service continuity, the UE should send the MBMSInterestIndication message when the signaled contents changes.
Frequent zapping between MBMS services on different frequencies can be considered untypical, and if it happens, the end user would need some time to select another MBMS service. Thus, we can expect that zapping occurs at most once per second, which would be the worst case, such that the signaling load would not significantly increase due to frequent transmission of the MBMSInterestIndication message. Furthermore, the user would not continue zapping for a very long time. The use of a timer as described in [2] increases the complexity and would potentially deteriorate the user experience if the latency for zapping is increased.  Consequently, we think that there is no strong motivation to optimize the signaling procedure for the MBMSInterestIndication message.
Proposal 4 For zapping between different MBMS frequencies, there is no need to introduce a mechanism to reduce signaling.
4 Conclusion

In this contribution we discussed details when to transmit the MBMSInterestIndication message after RRC connection setup and how the signalling can be reduced.
Proposal 1 
The UE shall transmit the MBMSInterestIndication message immediately after sending the RRCConnectionSetupComplete message.
Proposal 2
The eNB may indicate to the UE whether it supports MBMS service continuity and thus, the MBMSInterestIndication message.
Proposal 3
If MBMS assistance information is provided in the MBMS cell or for the inter-frequency neighbor MBMS cell, respectively, the UE can derive that its serving cell supports the MBMSInterestIndication message.
Proposal 4
For zapping between different MBMS frequencies, there is no need to introduce a mechanism to reduce signaling. REF _Ref315428426 \h 
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