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1. Introduction
At RAN2 #58 meeting, MBMS definitions were revised in [1], also two transmission modes were defined: Multi-cell transmission and single-cell transmission. On the other hand, two types of E-UTRAN cell supporting MBMS were defined: MBMS-dedicated cell and MBMS/Unicast-mixed cell. Considering of different transmission mode and type of cell within MBMS Service Area, there will be quite a number of different scenarios for service continuity presented.
As we know, in order to meet the requirement of service continuity, service interruption time at mobility should be minimized as large as possible.
The aim of this paper is first to discuss some interruption factors, and then to discuss some MBMS service continuity scenarios and the requirement of such mobility scenarios.
2. Discussion
2.1. Interruption factors
Here we consider some factors which may largely affect the service interruption time:
1) If uplink feedback is available, the eNB may leave the u-plane IP multicast group when not transmit data. So if target eNB has not joined multicast group before UE enters target cell, it is impossible for the UE to receive service continuously.
2) Delay for the UE to find link failure in the source cell and to synchronize the new cell and acquire the scheduling information of the same service from target cell. So it is helpful for target eNB to establish radio bearer if not yet and broadcast scheduling information as soon as early.
For the above interruption factors, the UE or the network should do some optimization to minimize the delay impacts on user reception.
2.2. Scenarios for service continuity
In the following, we will discuss some scenarios for service continuity and then to clarify the requirement of service continuity under different deployment scenarios.
2.2.1. dedicated cell <－> dedicated cell
Dedicated cell belongs to a frequency layer dedicated to MBMS transmission. On a dedicated MBMS carrier no uplink channel from UE to eNB is available. It can be looked as a separate access network for dedicated cells to offer MBMS service, and in such network the MBMS service is available in all MBSFN areas and single cells within MBMS service area. So it is difficult and unnecessary to optimize service continuity for the user moving between dedicated cells.
2.2.2. dedicated cell <－> mixed cell
The frequency used in dedicated cell and mixed cell is different. Mixed cell does not belong to a frequency layer dedicated to MBMS transmission but transmission of both Unicast and MBMS is done in a coordinated manner. On dedicated cell UE have no uplink channel to eNB, so it may be impossible for UE to signal to network when moving to mixed cell. It is not proposed to reach the target of lossless and seamless mobility between dedicated cell and mixed cell.
2.2.3. mixed cell <－> mixed cell
In mixed cell the radio resource is shared by Unicast and MBMS transmission. The status of UE receiving MBMS service could be known by network based on some signaling exchange. The optimization of service continuity is really possible in dependence on UE’s uplink feedback or network controlled signaling. In this kind of scenario, it will present some detailed mobility scenario in the following.
· Mobility within MBSFN
There are three types of cells in MBSFN Area, transmitting and advertising cell, transmitting only cell and reserved cell. When UE moves between these cells, in order to ensure the service continuity these cells may transfer from one type to another. For example, when UE moves from transmitting and advertising cell to reserved cell, the reserved cell should be transferred to transmitting and advertising cell or transmitting only cell before UE enters it. Dynamic MBSFN management is effective for improving service continuity but probably introduces much complexity in system.
· Mobility from MBSFN to single cell
When UE receive MBMS service in MBSFN area the quality of service is good due to radio signaling combination. Any UE in MBSFN could be in RRC_Idle or RRC_Connected state depending on whether a Unicast service is active or not. If the UE moves to the board cell of MBSFN, despite adopting dynamic MBSFN, the UE may reach the board of maximal MBSFN area and will be out of this area to single cell within service area. The requirement of service continuity under this mobility scenario should be satisfied in order to avoiding the sharp reducing of receiving quality of service.
· Mobility between single cells
As the same as above, a UE receiving MBMS service could be in RRC_Idle or RRC_Connected state depending on whether a Unicast service is active or not. When the UE moves among single cells it is insufferable for the receiving of service always interrupted for a long time. The optimization of service continuity should be developed for this mobility scenario between mixed single cells.
3. Conclusion and Proposal
In this paper we first discuss some factors affecting the service interruption time, and then discuss a lot of scenarios of service continuity. It is proposed to include the discussion part in TR R3.018 for MBMS mobility scenarios, and proposed to do some optimization to meet the requirement of service continuity in mixed cells.
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