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1. Introduction
In the 3GPP RAN plenary #51 meeting, the MBMS WID RP-110452 [1] has been approved in Rel11, and MBMS service continuity issue is the most important content in it.
	· Specify mechanisms to enable the network to provide continuity of  the service(s) provided by MBSFN in deployment scenarios involving one or more frequencies;

· Specify cell selection/reselection mechanisms to order to enable the UE to receive the desired MBMS service(s) in RRC Idle mode

· Specify the  signalling mechanisms to enable  the network to provide continuity of  the desired MBMS service(s) reception in RRC Connected mode


In this paper, we try to category MBMS service continuity into several cases for the future study.

2. Discussion
Generally, MBMS service continuity study can be categorized into two cases, i.e. UE mobility triggered and Network action triggered (i.e., Counting or ARP).
2.1. UE mobility supporting MBMS service continuity
Seen as the Figure 1, there are three main MBMS service continuity scenarios due to UE mobility, i.e., intra-MBSFN area mobility (scenario A), inter-MBSFN area mobility (Scenario B) and Non-MBMS area mobility (Scenario C/D).
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Figure 1
2.1.1.  Intra MBSFN area (Scenario A)
This scenario means that a UE receiving a certain MBMS service provided by MBSFN transmission moves from one cell to another cell belonging to the union MBSFN area. Furthermore, intra MBSFN area mobility scenario should consider both UE in RRC idle mode and UE in RRC connected mode.
UE in RRC idle mode
An RRC idle mode UE receiving a certain MBMS service moves from one cell to another cell should perform cell reselection criterion. 

The current cell (re) selection criterion is based on the unicast signaling quality other than multicast signaling quality. So, in order for MBMS service continuity, the current cell (re) selection criterion should be optimized.
· The target cell shall have the same frequency and the same MBSFN area with source cell.
· The unicast service continuity should still be first guaranteed, i.e., UE should perform MBMS service continuity as much as possible.
· Network may broadcast related MBMS information of neighbor cells for supporting MBMS service continuity.
Although MBMS service continuity is very benefit for user experience of MBMS reception, unicast service continuity is still highest priority. It means that if one neighbor cell has the MBSFN area with current cell, but its unicast signaling is lower than the cell reselection criterion, the UE cannot reselect that cell.

UE in RRC idle mode performs cell reselection from current cell to another cell, it is very important that the UE should acquire MBMS service related information of neighbor cells from network. Because the network does not have any knowledge of MBMS service reception information, it seems that the MBMS service related information of neighbor cells should be broadcasted in SIB13, and MBMS service related information is such as TMGI, MBSFN area ID etc.
UE in RRC connected mode
An RRC connected mode UE receiving a certain MBMS service moves from one cell to another cell should perform handover procedure. 

The current handover criterion is based on the unicast service continuity other than MBMS service continuity. So, in order for MBMS service continuity, the current handover criterion should be optimized.

· The target cell shall have the same frequency and the same MBSFN area with current cell.

· The unicast service continuity should still be first guaranteed, i.e., UE should perform MBMS service continuity as possible.

· UE should notify network of its receiving MBMS service related information.
Proposal 1: 
The cell (re)selection and handover criterion should be optimized for supporting MBMS service continuity.

Proposal 2: 
The unicast service continuity has higher priority than MBMS service continuity, i.e., UE performs MBMS service continuity as much as possible.

Proposal 3: 
UE in RRC idle mode should acquire related MBMS information of neighbor cell.
Proposal 4: 
UE in RRC connected mode should notify network of its receiving MBMS service related information.
2.1.2. Inter MBSFN area (Scenario B)
This scenario (reference as Scenario B in the Figure 1) indeed cannot support a certain MBMS service continuity by MBSFN transmission, because the target cell is covered in the different MBSFN area from current cell and cannot perform the same MBMS service with current cell. From the respect of a certain MBMS service, the UE indeed moves out of the related MBSFN area, so it UE has to release MBMS bearer of the service and try to setup unicast bearer of the concern service for supporting MBMS service continuity.

2.1.3. Non MBSFN area (Scenario C/D)
This scenario means that a UE moves from an MBSFN area into Non-MBSFN area (reference as Scenario C in the Figure 1) or from Non-MBSFN area to MBSFN area (reference as Scenario D in the Figure 1), it also cannot support MBMS service continuity unless the UE will convert its radio bearer type between PTP and PTM.
In Scenario C, in order to support MBMS service continuity, the UE has to release MBMS bearer and establishes unicast bearer.
In Scenario D, the UE can establish MBMS bearer and release unicast bearer for a certain MBMS service.
Proposal 5: 
Radio bearer conversion is used to support MBMS service continuity. 

2.2. Network action supporting MBMS service continuity
In Rel10, MBMS counting and ARP have been supported. However, the related MBMS service continuity issue has been postponed into Rel11.
2.2.1. MBMS counting triggering service continuity
In Rel10, after MBMS counting procedure, if a certain ongoing MBMS service by MBSFN transmission has less receiving UEs, the network can suspend the service by releasing MBSFN bearer.  On the other hand, if a certain MBMS service by unicast transmission other than MBSFN transmission has more interesting UEs, the network can resume the service by establishing MBSFN bearer.
For the deactivation service, the number of receiving UEs is little, so concerned UE can request network to allocate unicast bearer resource for supporting MBMS service continuity, which is benefit for improving user experience.
Proposal 6: 
MBMS counting triggering service continuity should be supported in Rel11.

2.2.2.  ARP triggering service continuity
In Rel10, an MBMS service can be suspended by ARP mechanism if the service has lower priority and has less resource to transmit. In Rel11, if UE will release PTM bearer and establish PTP bearer for this service, then the network will spend more radio resource for this lower priority service, which is conflict with the ARP principle.
 Proposal 7: 
ARP triggering service continuity should not be supported in Rel11.
3. Conclusion

Proposal 1: 
The cell (re)selection and handover criterion should be optimized for supporting MBMS service continuity.

Proposal 2: 
The unicast service continuity has higher priority than MBMS service continuity, i.e., UE performs MBMS service continuity as much as possible.

Proposal 3: 
UE in RRC idle mode should acquire related MBMS information of neighbor cell.
Proposal 4: 
UE in RRC connected mode should notify network of its receiving MBMS service related information.
Proposal 5: 
Radio bearer conversion is used to support MBMS service continuity. 

Proposal 6: 
MBMS counting triggering service continuity should be supported in Rel11.
Proposal 7: 
ARP triggering service continuity should not be supported in Rel11.
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