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1. 
Introduction

Service Continuity and related system improvements are part of the newly approved MBMS WI [1]. In particular, mechanisms for enable service continuity of the desired MBMS services should be specified for both RRC Idle and RRC Connected modes. 
As discussed in [2], the UE capabilities also play a role when it comes to ensure MBMS service continuity for RRC Connected mode, as some particular UE implementations may not be able to cope simultaneously with MBMS and unicast reception. In this contribution we provide some additional considerations about this case.  
2.
Discussion: service continuity and UE capabilities
As currently indicated in TS 36.331 [3] (see section 5.8.1.1), the Rel-9/10 UE behaviour for simultaneous reception of MBMS and unicast services is not specified, and remains unknown to the network:

“The action applicable when the UE is unable to simultaneously receive MBMS and unicast services is up to UE implementation.” 

Therefore it is possible that the concurrent connection to a unicast service will affect the continuity of the MBMS service if the UE cannot receive both services simultaneously while in RRC connected mode. So for example, in case a unicast connection is activated while MBMS service is received, it could happen that such UE needs to interrupt the reception of the MBMS service to be able to receive the unicast transmission. As highlighted in [2], this and other possible cases due to limitations of the UE capability may impair the MBMS service continuity and should therefore be addressed in the scope of the Rel-11 work, to fulfil the MBMS WI objectives listed in [1]. 
In contribution [2], it is also well identified that, according to the current specification for Rel-9/10, the E-UTRAN is not aware of the particular UE limitations and therefore cannot take actions to counteract it while still be able to provide the required QoS for the received services. One possible way forward to cope with the situation is to let the UE reporting to the eNB when it starts/stops receiving MBMS services, so that the eNB can adjust the unicast scheduling or move the UE service cell to MBMS bearing cell. According to this approach the overlap between unicast and MBMS can be minimized, by distributing unicast transmission in subframes not conflicting with MBMS.
It is worth to note is that there could be additional factors to consider when analyzing the issue:

· There could be different reasons for which a certain device is or not capable to receive simultaneous unicast and MBMS services, e.g. receiver capability, processing capability, buffering, etc.
· a strict distribution of unicast traffic to prevent conflict may be restrictive for the scheduler when several terminals with simultaneous receive limitation are present, which may affect the overall system performance

In light of this it may not be optimal for the UE performance to schedule the unicast transmission to few subframes. Also there could be devices that would stop receiving one service or the other in case of limited capability, as they cannot sustain the advertised peak data rate: such devices may not be able to receive simultaneous services at their maximum capability, but would be able to do that at reduced capability. This would allow the scheduler, if informed, to still schedule freely those UE, just with a smaller peak data rate. 

Therefore, an alternative approach that could be considered is to let the UE to provide the network with more information than just start/stop MBMS reception. For example, when the UE gets connected to both unicast and MBMS, it can autonomously notify the eNB with an updated capability so that the eNB can schedule the UE accordingly. This way the UE will remain connected to both services and the system flexibility will be preserved.  
It should be noted that UE-initiated capability report is specified for UMTS (see [4], section 8.1.6) and, in view of service continuity and the presence of multiple carrier and MBMS services, could be a valuable way to guarantee MBMS service continuity also in case of simultaneous reception of unicast services.

3.
Conclusions

In this contribution we have further analyzed MBMS service continuity in presence of UE with capability limitations for simultaneous reception of MBMS and unicast services. We believe that this case is relevant for the scope of the service continuity work part of the Rel-11 MBMS WI [1] and conclude with the following proposal to RAN2. 

Proposal: RAN2 should consider this use case as part of the MBMS WI scope for Rel-11 and should discuss possible solutions to enable service continuity in case of simultaneous reception of unicast and MBMS services.
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