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1. Introduction
Rel-11 eMBMS WI [1] recognises MBMS service continuity enhancements for RRC connected UEs. Considering that mobility is controlled by the network, in order to keep the MBMS service continuity for RRC connected UE the network should be aware of the MBMS reception status of the UE. In this document we discuss the possible enhancement on MBMS service continuity supporting for RRC connected UEs. First it is discussed how the MBMS reception status could be used by the network in supporting the service continuity for both CA capable UEs and non-CA capable UEs.

2. Discussion
If the UE is connected to a cell with one frequency and the interested MBMS service is provided on a different frequency, there a number of scenarios needs to be addressed in which the network could use the known MBMS reception status in providing the MBMS support.
1). The UE capability allows simultaneous reception from two or more frequency (eg. The UE is having two receivers)

2). The UE is not capable of simultaneous receptions from more than one frequency

3). The UE is capable of CA

In the first scenario, as the UE is capable of simultaneous receptions, the UE can receive both unicast and MBMS at the same time. Hence there in no additional support required by the network in providing MBMS. One receiver is tuned to unicast frequency while the other receiver may be tuned to the frequency where the interested MBMS service is supported. In this scenario, the UE MBMS reception status is not required by the network.
In the second scenario, the network may take the UE MBMS reception status in handover decision such that the UE may be handed over to the frequency layer where the interested MBMS service is provided.

In the CA scenario, even though the UE is CA capable it may only support two carriers. If only one carrier is used for unicast, and the interested MBMS service is available on a different frequency, the UE could receive the MBMS if the UE capability allows for simultaneous reception from the corresponding frequencies. This is similar to scenario 1 and the UE MBMS reception status is not required by the network. If both carriers are required for the unicast transmission, and the UE MBMS reception status should be considered in the SCell configuration such that one of the configured cell should be the one where the interested MBMS service is provided. On the other hand the network could configure SCell for unicast reception without considering the MBMS reception status. Consequently the UE informs the network of its UE MBMS reception status and the network re-configures SCell to be the MBMS frequency carrier. However, this may introduce an interruption to on going MBMS reception for short time period. 
Proposal 1: In some scenarios, the UE interesting or receiving MBMS service information should be known by the network for MBMS service continuity of RRC connected UE
Proposal 2: The UE should indicate to the network its interest or reception status of MBMS when the UE is interested in receiving the service and the UE is not capable of receiving MBMS on a non-configured frequency.
The UE interested on receiving a MBMS service on a different frequency should be informed to the network. Given that the interest of the service highly depends on the user, the communication of interested service to the network should be triggered by the UE. For this reason, Rel-10 counting mechanism, which is triggered by the network could not be used to provide the MBMS service interest to the network. Therefore, a new mechanism needs to be defined for the UE informing the MBMS service interest to the network which could be used for MBMS service supports.
Proposal 3: UE initiated MBMS service reception status report needs to be defined in the Rel-11 for the RRC connected UE MBMS service continuity purpose.

For the MBMS service reception status report the detailed MBMS service configuration information is not needed for the network to use for the handover decision. If all MBMS services are supported only on a single frequency, only the MBMS reception interest needs to be provided to the network. In case MBMS services are provided on multiple frequencies, the frequency where the interested service provided is sufficient to be used in the handover decision. If only the frequency where the interested service can be found is signalled to the network, required updates due to the change of user interest will be infrequent. For example if the UE change its interested service from one to another and both services are provided on the same frequency, the change of service interested doesn’t result in update of MBMS service reception status report.
If the MBSFN area ID is also provided, this information could be used by the network to keep the UE in a cell corresponding to the MBSFN area for as long as possible. This may only be useful for a UE located at the boundary of a MBSFN area and could be considered with less importance. 
It is also possible that the UE would simultaneously interest or receive multiple MBMS services. In this case it is better for the UE to indicate the priority order of the interested services. This can be done implicitly based on the order or indicated with a priority value for each service. The detailed of how the network uses the information is an eNB implementation issue. 

Proposal 4: UE initiated MBMS service reception status report should include the frequency where the interested MBMS service is provided. 
RAN2 is requested to discuss whether MBMS information other than interested MBMS frequency is required to be provided to the network to be used in the handover decision..

There are 2 signalling options for the UE to initiate a MBMS service reception status report to the network.
· Option1: via the current handover related measurement report signalling
The UE measures its receiving signal quality and reports according to the network configuration which includes its serving and neighbouring cells signal quality. The network uses this measurement report as the input for the UE handover decision and target cell selection.  The UE initiate MBMS service reception status report is included together with UE measurement report. Thus, the eNB can obtain the UE’s MBMS service reception status information before it process the handover decision and target cell selection or SCell configuration in case of CA.

The first time that requires UE to initiate reporting its MBMS service reception status information to the eNB is at the first time it reports the measurement result to the network for handover. Once there are some changes of this UE’s MBMS service reception status such as start/stop some MBMS services reception or change the interesting of some services, the MBMS service reception status information is included in the next measurement report. If there is no change to the MBMS service reception information, the MBMS service reception information is not included in the measurement report. 

Figure 1 illustrates the basic signalling procedure for the UE to initiate the MBMS service reception status report in the option1.
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Figure 1 Basic signalling procedure for UE initiated MBMS service reception status report in option1
an additional IE can be defined such as “mbmsReceptionStatus-r11” in “MeasurementReport” message [2] to transfer the UE’s MBMS service reception status information with the UE measurement result. This IE would be an optional IE.
· Option2: via a separate RRC message

Using a separate new RRC message such as “MBMSReceptionStatusReport” is another solution for RRC connected UE to initiate its MBMS service reception status report to the network. 
Whenever there is a change to the MBMS reception status, the UE informs the network of the change.  If there is no change of this UE’s MBMS service reception status then the UE needs not to send its MBMS service reception status report again. It would be more flexible for the UE to transmit updated information. 
Different to the option1, only the UE that is receiving MBMS services or have interesting of some MBMS service would send this “MBMSReceptionStatusReport” RRC message to the eNB. The basic signalling procedure of the option2 is illustrated in Figure 2.
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Figure 2 Basic signalling procedure for UE initiated MBMS service reception status report in option2
Further more, the network may decide to perform a blind handover in some scenarios. If measurement report signalling (option1 ) is used to inform the network of the UEs MBMS interest, the information may not be available at the network in time to decide for blind handover. 
Considering relatively independent signalling procedure,  UE flexibility in the transmission and the blind handover scenarios, we prefer option 2: separate RRC message for MBMS reception status report.

Proposal 5:  RAN2 is requested to discuss and agree on a separate RRC message  for transmission of MBMS reception status report. 
3. Conclusion

We ask RAN2 to discuss above mentioned issues about service continuity supporting for RRC connected UE. Our proposals are list below:
Proposal 1: In some scenarios, the UE interesting or receiving MBMS service information should be known by the network for MBMS service continuity of RRC connected UE

Proposal 2: The UE should indicate to the network its interest or reception status of MBMS when the UE is interested in receiving the service and the UE is not capable of receiving MBMS on a non-configured frequency.
Proposal 3: UE initiated MBMS service reception status report needs to be defined in the Rel-11 for the RRC connected UE MBMS service continuity purpose.

Proposal 4: UE initiated MBMS service reception status report should include the frequency where the interested MBMS service is provided. If the UE is interested in more than one service, then the order of priority for the interested service should also be indicated.

RAN2 is requested to discuss whether MBSFN area information of the interested MBMS services should also be provided to the network to be used in the handover decision.

Proposal 5:  RAN2 is requested to discuss and agree on a separate RRC message for transmission of MBMS reception status report
If abovementioned proposals can be agreed, Alcatel-Lucent can provide corresponding text proposal for related specifications.
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