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1. Introduction
According to the WI definition in [1] for RRC connected UE service continuity issue, it suggest 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 this purpose the eNB should get additional information of the neighbouring cell MBMS related information and use them in the target cell selection when the source eNB make the handover preparation for MBMS reception UEs. 
In this document we will discuss the related issues about what information, how to get it and the eNB processing for the RRC connected UE MBMS service continuity.
2. Discussion
As we know the intra E-UTRAN handover in RRC_Connected state is UE assisted NW controlled HO [2]. The UE performs the measurements and reports the measurement results to the eNB according to some criteria. Then the eNBs including source and target eNB make the overall decision of the handover result such as target cell selection and admission or not. Here 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 reception 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 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 on “HO decision” needs to be optimized with the consideration of MBMS reception status and neighbouring cell MBMS service provision status. The eNB can get the RRC_Connected UE MBMS reception status by the counting. The source eNB should 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. 
Proposal 1: The neighbouring cell MBMS service provision status needs to be considered in the source eNB handover decision to select the target cell for the service continuity purpose. 
Currently there is no dynamic MBSFN supported in Rel9/10 eMBMS. The whole MBSFN area cells would transmit the same MBMS service or not simultaneously. Basically the MBSFN area id and the service provision have the correspondence. So, if the source eNB can get the knowledge of MBSFN Area information of its neighbouring cells, it can also know the MBMS service provision status in the neighbouring cells. If the neighbouring cell has the same MBSFN area Id(s) as the source cell then they would have the same MBMS service provision. On the other hand, the eNB itself knows what MBMS service is transmitted now in its controlled cells for the corresponding RRC connected UEs.
It is enough for the source eNB to judge the same MBMS service provision in its neighboring cells or not by using the “MBSFN Area ID” information of neighboring cell. This neighboring cells MBSFN area id information also can be used for the optimization of RRC_IDLE UE MBMS service continuity issue when UE perform the cell reselection [3].
Proposal 2: The eNB needs to know the MBSFN area id information of its neighbouring cells. Then it can determine the MBMS service provision status in the neighbouring cells.
To get the neighboring cells MBSFN area id information we can use following 3 options:

· Option 1: Configure the MBSFN area information of its neighboring cells in eNB by OAM. 

For option 1 by OAM, it is the simple solution to get this purpose. There would be no impact on the standardization of interface definition. It is just an OAM implementation issue. But it breaks the current architecture design rules that the MBSFN information configuration is centralized configured in MCE. It is also a problem how to keep the consistence of MBSFN area information configuration between the different networks nodes, i.e. eNBs and MCE.
· Option 2: Using M2AP procedure to exchange the MBSFN area information between eNB and MCE. 
Option 2 via M2AP procedure is more compliant with the current architecture rules. Current architecture design restricts all the configuration of MBSFN area related information in the MCE with the centralized node and then transmits the MBSFN related information from MCE to eNBs. In the eNB one only configures the cell specific information such as the neighboring cells information. So if the eNB want to get its neighboring cell MBSFN area id information, the M2AP procedure is the best way. 

Right now the eNB can get its controlled cells’ MBSFN Area ID information only via the M2 setup procedure from the MCE. Considering the M2 setup procedure should really be reserved for the start up like for S1 or X2 interface, here we can reuse the M2 eNB Configuration Update procedure to exchange the request and results of neighboring cells MBSFN area ID information, i.e. ENB CONFIGURATION UPDATE signaling to transmit the request of intra/inter frequency neighboring cells list for MBSFN area id information and ENB CONFIGURATION UPDATE ACKNOWLEDGE to send the corresponding MBSFN area id information for those request neighboring cells. 
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Figure 1 M2AP eNB Configuration Update procedure to exchange the neighboring cells MBSFN area id information between eNB and MCE
So it needs to add some new information elements in ENB CONFIGURATION UPDATE and ENB CONFIGURATION UPDATE ACKNOWLEDGE messages to transfer the request and results of neighboring cell MBSFN area id information between eNB and MCE.  
Alternatively for option 2, we also can define a new class 1 M2AP procedure to exchange the neighboring cells MBSFN area information between eNB and MCE, for example MBSFN Configuration Information procedure as below. 

Table: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	MBSFN Configuration Information
	MBSFN CONFIGURATION INFORMATION REQUEST
	MBSFN CONFIGURATION INFORMATION RESPONSE
	


The MBSFN CONFIGURATION INFORMATION REQUEST is initiated by the eNB to transfer the request of intra/inter frequency neighboring cells list for MBSFN area id information to the MCE. And the MCE feedback with MBSFN CONFIGURATION INFORMATION RESPONSE in which the corresponding MBSFN area id information for those request neighboring cells are send back to the eNB.
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Figure 2 M2AP MBSFN Configuration Information procedure
· Option 3: Using X2AP eNB Configuration Update/X2 Setup procedure to exchange the MBSFN area information of each eNB controlled serving cells among the eNBs.

Current on the X2 interface the eNB Configuration Update/X2 Setup procedure would exchange the MBSFN Subframe Information between two eNBs. So we can reuse this X2AP procedure to exchange the MBSFN area id information of each eNB controlled serving cells among the eNBs. Thus the eNB also can get the information of the neighboring cell MBSFN area id. 

After the eNB finishes M2 setup procedure it will know its controlled cells MBSFN area id information. Then the eNB can exchange with its neighbour eNBs via the Served Cell Information IE of either the X2 Setup or  the eNB Configuration Update procedures to report its serving cells MBSFN area id information. 


[image: image3.emf] 

 eN B 1  

ENB CONFIGURATION  UPDATE  

eN B 2    

ENB  CONFIGURATION   UPDATE   ACKNOWLEDGE  

Carry the MBSFN area id information of 

its controlled serving cells


Figure 3 example where X2AP eNB Configuration Update procedure is used to exchange the eNB controlled serving cells MBSFN area id information among eNBs

According to current X2AP signaling ENB CONFIGURATION UPDATE definition, we only need to add MBSFN area id information of each eNB controlled serving cells in the definition of “Served Cell Information” IE in TS36.423 [4]. 

But for Option3 reusing X2AP procedure there is a limitation of this solution due to the fact that there might be no X2 interface between the two eNBs and therefore no service continuity for e.g. S1 handover in those cases. 
Proposal 3: Suggest RAN3 to discuss all abovementioned 3 options for eNBs to get the neighbouring cell MBSFN area id information and select one of those with a preference for option 2. 
Then the eNB can use its neighbouring cells MBSFN area id information and the UE MBMS reception status in the handover preparation procedure of “HO decision” to select the proper target cell. How to select the target cell with the MBSFN area information consideration is an implementation issue.
Proposal 4: The detailed algorithm on how to select the target cell with the consideration of MBSFN area id and UE MBMS reception status should remain an implementation issue.
3. Conclusion

We ask RAN3 to discuss above mentioned issues about the eNB to get the neighboring cells MBSFN area information for the service continuity issue of RRC_Connected MBMS reception UE. Our proposals are listed below:
Proposal 1: The neighbouring cell MBMS service provision status needs to be considered in the source eNB handover decision to select the target cell for the service continuity purpose.
Proposal 2: The eNB needs to know the MBSFN area information of its neighbouring cells. Then it can determine the MBMS service provision status in the neighbouring cells.
Proposal 3: Suggest RAN3 to discuss all abovementioned 3 options for eNBs to get the neighbouring cell MBSFN area id information and select one of those with a preference for option 2. 
Proposal 4: The detailed algorithm on how to select the target cell with the consideration of MBSFN area id and UE MBMS reception status should remain an implementation issue.
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