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1. Introduction
According to the WI definition in [1] and RAN2#74 meeting discussion result [2] about MBMS service continuity issue, for the idle UE it can autonomously make the frequency cell which has the UE interesting or receiving services with the highest reselection priority for the cell reselection; for the RRC_Connected UE it suggests to consider the MBMS reception status for connected UE mobility and handover the UE over preferably to a target cell that can provide service continuity. To achieve above purpose it requires the eNB should get additional information of the neighbouring cell MBMS service and use them in the target cell selection when cell reselection or handover. 
In this document we will discuss the related issues about how to exchange the MBMS service information between the eNB for the MBMS service continuity.
2. Discussion
As we know for the intra E-UTRAN handover in RRC_Connected state [3], the UE performs the measurements and reports the measurement results to the eNB according to some criteria. Then the source eNB make the handover decision and target cell selection which is based on the UE measurement report only. The target eNB make the admission control to consider access for this UE or not. To achieve the MBMS service continuity purpose, if an MBMS-receiving UE moves and the potential handover would happen, it is better for the source eNB to select the target cells that have the same MBMS service provision as the source cell or the UE is interested to receive as far as possible. Then the service continuity can be achieved at most. But right now there is no consideration of the MBMS service provision and the UE MBMS reception status in the handover decision.

So the function of the source eNB regarding “HO decision” needs to be optimized. The eNB can get the RRC_Connected UE MBMS reception status by the counting. The source eNB should also get additional information of the neighbouring cell MBMS related information and use them combined with UE MBMS reception status for the target cell selection in the handover preparation phase for MBMS reception UEs. 
Similarly in the IDLE cell reselection, the cell reselection is the UE autonomously behaviour which is based on some pre-defined criteria and parameters setting by the network [4]. The cell reselection priority is the first factor that would direct and impact on the cell reselection results. But it is not reasonable to set the higher cell reselection priority for the MBMS service reception due to its impacting on the non-MBMS capable UE. Otherwise, the cell reselection priority setting is the operator’s policy issue. So in RAN2#74 meeting [2] it was agreed to let the MBMS capable UE itself autonomously make its neighbouring cell desired with the MBMS service continuity purpose to the highest cell reselection priority. And then it can guarantee this IDLE UE can reselect the proper cell and keep the MBMS service reception continuity. It is clear that to achieve abovementioned purpose the IDLE UE need to know the neighbouring cell MBMS service related information. It firstly requires the corresponding eNBs should have the neighbouring cell MBMS related information and then the eNB can inform to the UEs in its controlled cells on the air interface. 
On the other hand, the MBMS service ID is the unique identification of the MBMS service in the network. The UE or the eNB can distinguish the different MBMS service by the MBMS service ID. Considering the multiple MBSFN area overlapping instance in one cell, it is better to indicate which MBSFN area the service transmitting in. So we suggest for the eNB to get the neighbouring cell MBMS information with MBSFN area ids and the corresponding MBMS services id list in it which can be used for the MBMS service continuity purpose.
Proposal 1: The neighbouring cell MBSFN area id and corresponding MBMS service id list in it are needed for both the eNB used in RRC connected UE handover decision and the IDLE UE cell reselection procedure for the service continuity. 
Each eNB knows its transmitting MBMS service information and in which MBSFN area this service is provided. Otherwise, considering the UE location in the network it would be in the MBSFN area or outside the MBSFN area but its target cell of the cell reselection or handover would be a cell of MBSFN area. That means even the eNB is outside any MBSFN area it also need the neighboring cell MBMS service information. For each eNB if it has the MBMS service transmitting, it needs to exchange its own MBMS service information with the neighboring eNBs. So the X2AP procedure would be the appropriate way to exchange information among the eNBs. 

There are 2 options for the X2AP to exchange the MBMS service information among the eNBs.

· Option1: reuse the existing X2AP procedure

Currently on the X2 interface the eNB Configuration Update/X2 Setup procedure would exchange the MBSFN Subframe Information between two eNBs. So for the option1 we can consider reusing the X2AP eNB Configuration Update/X2 Setup procedure to exchange the neighboring cell MBMS service information.

After the eNB finishes MBMS Scheduling Information procedure it will get the newest MBMS service provision information in its controlled cells. Then, for the option 1 the eNB can exchange with its neighboring eNBs via the Served Cell Information IE of either the X2 Setup or the eNB Configuration Update procedures to report its MBSFN area id and corresponding MBMS service id information. It is clear that a new trigger of the X2AP eNB Configuration Update procedure would be the M2AP MBMS Scheduling Information procedure. X2 setup procedure could be used for the initial exchange of MBMS service information at the first time between two eNBs. 
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Figure 1 example of X2AP eNB Configuration Update procedure used to exchange the eNB controlled serving cells MBMS service ID information among eNBs

Proposal 2: The trigger of eNB initiate MBMS service information exchange would be the finishing of M2AP MBMS Scheduling Information procedure.

According to current X2AP signaling ENB CONFIGURATION UPDATE definition and considering the multiple MBSFN area overlapping instance, for each eNB controlled serving cell in the definition of “Served Cell Information” IE in TS36.423 [5], we can add an optional IE of MBSFN area list with the corresponding MBMS service id list in it that indicate what services each MBSFN area provided. If the eNB does not belong to any MBSFN area and there would be no MBMS service provided in this eNB, then this additional IE would not appear and this eNB would also not trigger eNB Configuration Update procedure actively for this purpose. 
· Option2: define a new X2AP procedure

Of course we can define a new X2AP procedure such as “MBMS Service Info Report” to exchange such MBMS service information between the eNB and its neighboring eNBs. This new X2AP procedure could be a Class 2 and X2AP global procedure. The initial message can be “MBMS SERVICE INFORMATION REPORT”. 
Table 1 Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	MBMS Service Info Report
	MBMS SERVICE INFORMATION REPORT


It has the similar trigger as option 1 which is the M2AP MBMS Scheduling Information procedure. In the MBMS SERVICE INFORMATION REPORT message it also contains the Served Cell Information IE as option 1 which would have the MBSFN area list with the correspond MBMS service id list in it. But different to the option 1 these IEs would be mandatory.
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Figure 2 example of new X2AP procedure MBMS Service Info Report used to exchange the eNB controlled serving cells MBMS service ID information among eNBs

Option 2 has more flexibility for the eNB to exchange its MBMS service information to its neighboring. Due to the more dynamic of the service starting/stopping which would impact on the MBMS service information of current cell and the eNB Configuration Update procedure is usually targeted for parameter updates for semi-static parameters, the option 2 would be more appropriate to exchange such MBMS service information among eNBs. 
Proposal 3: RAN3 to discuss abovementioned 2 options of using X2AP procedure to exchange the MBMS service information among the eNBs and select the option 2 i.e. use a new dedicated MBMS message.

Then the eNB can get its neighboring cells MBMS service information and generate the corresponding air interface signaling to inform the UEs for cell reselection under its controlled cells ( service continuity of idle mode UEs) or use it for the handover decision for target cell selection (service continuity of connected mode UEs).
3. Conclusion

We ask RAN3 to discuss above mentioned issues about the neighboring cells MBMS service information exchange among eNBs for the service continuity purpose. Our proposals are listed below:
Proposal 1: The neighbouring cell MBSFN area id and corresponding MBMS service id list in it are needed for the eNB used in RRC connected UE handover decision and the Idle UE cell reselection procedure for the service continuity.
Proposal 2: The trigger of eNB to initiate this MBMS service information exchange would be the finishing of M2AP MBMS Scheduling Information procedure.
Proposal 3: RAN3 to discuss abovementioned 2 options of using X2AP procedure to exchange the MBMS service information among the eNBs and select the option 2 i.e. use new MBMS dedicated message. 
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