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Discussion and Decision
1      Introduction
In RAN#51 meeting, a new WI on Service continuity improvements/ location info for MBMS was approved [1]. One study area in the WI is to specify the signalling mechanisms to enable the network to provide continuity of the desired MBMS service(s) reception in RRC_CONNECTED. This contribution is focused on this aspect.
2      Discussion
When UE is receiving MBMS in RRC_CONNECTED, depending on UE capability and network configuration, 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 UE’s in State A, unicast can be scheduled independently from MBMS operation; whereas for UE’s in State B, unicast scheduling may conflict with MBMS reception. 

A UE’s will be 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 the combination of MBMS and unicast carriers
If UE camps on or is moved by the network to MBMS bearing cell, then UE can stay in State A. Similarly, if network configures serving cells to include MBMS bearing cell, then UE can also stay in State A. However such approach may have the following limitations:
· Load balancing: MBMS bearing cell might be overloaded since UEs receiving MBMS service tend to camp on it.
· Performance: cell selection/reselection procedure generally selects the cell with the best radio link quality. If UE always camps on MBMS bearing cell, the performance might be impacted if the link quality on that cell is not good enough.
Please note that above discussion is from the perspective of cell selection/reselection. It can be also applied for the cases that network configure serving cells for the UE. In such case all UEs subscribing to any MBMS service, most of which not even actively using MBMS, would need to be moved to MBMS bearing cell. 

From above discussion, it can be seen that UE can be in State B. For Rel-9/10 UEs, section 5.8.1.1 of TS 36.331 [2] states that:
The action applicable when the UE is unable to simultaneously receive MBMS and unicast services is up to UE implementation.
Basically it means that if UE cannot receive MBMS and unicast simultaneously, UE behaviour is not specified. In this case, QoS of either unicast or MBMS may be impacted.
One potential solution to ensure QoS of both unicast and MBMS for UEs in State B is that such UEs would report to eNB when they start/stop receiving MBMS services, as long as they remain in State B. Having such information the eNB can appropriately perform one of the following: 
· Moving UE’s serving cells to MBMS bearing cells if possible; 
· Scheduling unicast services in such a way that the overlap between unicast and MBMS is minimized. In case of CA this would mean avoiding cross scheduling on secondary cells whose reception would conflict with MBMS reception.
The report mechanism may be designed using the same messaging used for MBMS counting purposes or it may be designed as a separate message. 
It should be noted that such solution can easily meet the following requirements in [1]:
The impact of such mechanisms on legacy devices should be minimized (e.g. it is tolerable if reception status of legacy devices stays unknown to the network).
In other words, for legacy UEs, the eNB may need to move them to MBMS bearing cell or accept possible QoS impacts subject to UE implemtation. For new UEs, we would have more flexibility of optimally distributing them across multiple serving cells.
3      Conclusion
In this contribution, we analyze service continuity for UEs receiving MBMS in RRC_CONNECTED and propose the following:

Proposal: RAN2 to discuss use cases and solutions needed to ensure all UEs can continuously receive MBMS and unicast services even when offered on different carriers in a multicarrier network deployment.
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