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1 Introduction

In the RAN#77b meeting, it is agreed that:
1. MBMS and non-MBMS cells indicate for each neighbor frequency the list of MBMS SAIs

2. If the MBMS SAIs are provided in SI, the UE interested in a MBMS service is only allowed to prioritize other frequencies and indicate interest based on this information

According to the definition in TS 36.300 v10.7.0, MBSFN Synchronization Area is an area of the network where all eNBs can be synchronized and perform MBSFN transmissions. MBSFN Synchronization Areas are capable of supporting one or more MBSFN Areas. On a given frequency layer, an eNB can only belong to one MBSFN Synchronization area.  MBSFN Synchronization Areas are independent from the definition of MBMS Service Areas. The definition of MBSFN Transmission is a simulcast transmission technique realized by transmission of identical waveforms at the same time from multiple cells. An MBSFN Transmission from multiple cells within the MBSFN Area is seen as a single transmission by a UE
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Figure 1: MBMS Definition

A MBMS Service Area ID (SAI) identifies the MBMS service area where the MBMS service is available. As shown in Figure 1 taken from TS 36.300 v10.7.0, MBMS Service area can consists of one or more MBSFN area. A synchronized MBMS transmission is guaranteed only within one MBSFN area and each cell that belongs to the same MBSFN area carries the same MBMS service(s). That means the MBMS service continuity can only occur when the UE moves to another cell within one MBSFN area. If the UE moves to another cell within one MBMS service area but in a different MBSFN area, the same MBMS service(s) is available but there is no guarantee that the MBMS transmission is in sync (even from the MBMS content level).  
2 Discussion 

.
To enable MBMS service continuity, a UE in RRC_Idle state is assisted by the SAI and its corresponding frequency information in the serving cell broadcast channel. When the UE finds a cell with the SAI and its corresponding frequency indicating it is transmitting the MBMS service that the UE is receiving or interested to receive, the UE will move to that cell and acquire the broadcast channel. From the broadcast channel the UE will know the mbsfn-AreaId of that cell and the UE knows whether this cell belong to the same MBSFN area with the previous serving cell. If the mbsfn-AreaId is not the same, the UE may not have an MBMS service continuity since the MBMS service is provided by a cell from a different MBSFN area which is not synchronized. The UE may go to the next cell that also has the same SAI with its corresponding frequency, and repeat the procedure, until the same MBSFN area is found. This is not efficient. 
The UE has a prior knowledge about the SAI and the corresponding MBMS service, distributed by the application layer. On the other hand the UE’s prior knowledge of the mbsfn-AreaId is not possible since the mbsfn-AreaId is radio layer parameter dynamically assigned by the BM-SC and MCE. Actually the SAI and its corresponding frequency are useful for the UE to find and initiate the MBMS service. The assistance from SAI with the corresponding frequency is not enough to guarantee that the target cell is belong to the same MBSFN. Once the UE has been receiving the service, it knows the mbsfn-AreaId and only needs this mbsfn-AreaId to assure the target cell belongs to the same MBSFN area that is transmitting the same MBMS service in sync. 

Proposal 1: It is proposed to include mbsfn-AreaId of the serving cell and its neighboring cells in the broadcast channel besides the SAI and its corresponding frequency.     
For RRC_Connected UEs, the serving cell does not know which MBMS service that a UE is receiving or interested to receive since the serving eNB does not maintain a UE MBMS context like in UMTS. When the serving cell handover a UE to a target cell, the decision is based on the measurement report from the UE, the serving cell does not take into account the MBMS service that the UE is receiving. The target cell may or may not belong to the same MBSFN that can provide a perfect MBMS service continuity for a UE. To enable an MBMS service continuity, the UE should handover to a target cell that belong to the same MBSFN area. The UE either (1) let the serving cell knows the mbsfn-AreaId of the MBMS service that the UE is currently receiving (assuming that in the future a cell may belong to more than one MBSFN area) or (2) the UE knows the mbsfn-AreaId of the measured cell and report only the preferred cell(s) that belongs to the same MBSFN area. The option (1) allow the serving cell select the target cell for the UE and option (2) allow the UE to make the preference of the target cell by only reporting the preferred cell(s) in the measurement report. For the simplicity, we slightly prefer the option 1.     
Proposal 2: It is proposed that the RRC_Connected UE inform the serving cell the mbsfn-AreaId of the MBMS service that it is currently receiving.  

3 Summary of the Proposals
To allow RRC_Idle UE and RRC_Connected UE to select a target cell that belongs to the same MBSFN area for the MBMS service continuity, we have the following proposals:
Proposal 1: It is proposed to include mbsfn-AreaId of the serving cell and its neighboring cells in the broadcast channel besides the SAI and its corresponding frequency.     

Proposal 2: It is proposed that the RRC_Connected UE inform the serving cell the mbsfn-AreaId of the MBMS service that it is currently receiving.  
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