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Discussion and Decision
1      Introduction
In RAN2#73bis meeting, the scope of the WI for MBMS service continuity was further clarified. One area to be addressed in the WI is

	UE receiving or not receiving the MBMS service by PTM yet:  

How to get the UE into the correct carrier in CONN and IDLE (UE may be receiving the service ptp or not at all) so that he can receive PTM.


This contribution is focused on this aspect.
2      Discussion
In a multicarrier deployment scenario, it is expected that same MBMS service is only transmitted on one of carriers to avoid waste of radio resources. In addition, to maximize the statistical multiplexing gain and minimize control channel overhead, it is desirable to minimize the number of carriers bearing MBMS service. Since UEs in RRC_CONNECTED are typically distributed across the different carriers, depending on UE capability, there are two states for UE:

· State A: UE can receive MBMS and unicast services simultaneously.

· State B: UE cannot receive MBMS and unicast services simultaneously.

So for UEs in State A, unicast can be scheduled independently from MBMS operation; whereas for UEs in State B, unicast scheduling may conflict with MBMS reception. 

A UE will be in State A if one of the followings holds:

· UE has an extra dedicated receiver which can be used exclusively for MBMS.
· MBMS bearing cell is one of active serving cells for the UE, i.e. PCell or an actviated SCell when CA is configured for that UE. See UE1 and UE2 in Figure 1.

A UE will be in State B if:  
· UE is equipped with only one receiver and MBMS bearing cell is not its serving cell (as UE3 in Figure 1 below). 
· UE has multiple receivers but it is configured with CA and all its receivers are engaged with serving cells different than MBMS bearing cell.
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Figure 1 Example of CA in combination with MBMS bearing and unicast only carriers 
For UEs in State A, there is no problem to perform MBMS related operations like decoding SIB13/MCCH/MTCH while receiving unicast simultaneously. However for UEs in State B, there are several issues to be addressed as discussed below.
How can UEs know MBMS related information?
In Rel-9/10, MBMS related information (SIB13/MCCH) is only transmitted in the carrier bearing MBMS. Suppose that one UE in State B is interested in a MBMS service not yet started. To acquire MBMS related information, UE needs to switch to the MBMS bearing carrier, which will impact the QoS of unicast since eNB is not aware of the situation. Therefore it is proposed that MBMS related information is provided to UEs on all carriers or at least those which are used as PCell by some UE’s even if they are not transmitting MBMS service. In this way, the UE can continue to stay in non-MBMS bearing carrier and monitor MCCH. It should be noted that such information is also helpful for UEs in RRC_IDLE.
Proposal 1: RAN 2 to study and specify means of providing UEs with MBMS related information on carriers not bearing MBMS service.
How can UEs switch to MBMS carrier if UE is going to receive MBMS?
Once UE in State B starts receiving MBMS service, it needs to inform eNB so that eNB can properly act, e.g. hand it over to the MBMS bearing carrier. When CA is configured, eNB might change UE’s SCell to the MBMS bearing carrier. The report mechanism may be designed using the same messaging used for MBMS counting purposes or it may be designed as a separate message. Similarly, when UE stops receiving MBMS service, it may also inform eNB, so eNB may handover it to other carriers if necessary (e.g. for load balancing, link quality reasons).
Proposal 2: RAN2 to Study and specify means of UE indicating to eNB when it start/stop receiving an MBMS service.

3      Conclusion

In this contribution, we analyze service continuity for UEs in RRC_CONNECTED and propose the following:
Proposal 1: RAN 2 to study and specify means of providing UEs with MBMS related information on carriers not bearing MBMS service.
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Proposal 2: RAN2 to Study and specify means of UE indicating to eNB when it start/stop receiving an MBMS service.
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