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1   Introduction 
RAN2 has agreed that “the UE is provided with information about which services are provided in neighbouring MBMS frequencies”. This requires one eNB to know the MBMS information in neighboring eNBs. The information includes the MBMS frequency, MBSFN area ID, and the list of MBMS services. This contribution presents and analyzes the different solutions for how eNB know the MBMS information of neighboring eNBs.
2   Discussion of various solutions
One straightforward solution is via O&M configuration. It is true that the MBSFN frequency and MBSFN area ID does not change often, but the list of MBMS services is dynamic. The BM-SC can start/stop the MBMS service. The MCE may suspend/resume a specific MBMS service. So the O&M based method is not efficient, and is not considered in further analysis.
2.1   Solution 1: Via X2 interface

There are two further options:
· Solution 1a: reuse current X2 eNB Configuration Update procedure

· Solution 1b: introduce a new X2 procedure

The eNB has the best knowledge of the neighboring eNBs via the X2 setup, and X2 eNB Configuration Update procedure. The eNB can use X2 interface to exchange the MBMS information with neighboring eNBs. In Solution 1a, when a MBMS session is started/stopped/updated/suspended/resumed in the eNB, the eNB initiates the eNB Configuration Update procedure to notify the neighboring eNBs about the updated MBMS information. Considering that X2 eNB Configuration Update procedure is already used to exchange the MBSFN Subframe Info, this Solution seems more straightforward. However, we need to note that current eNB Configuration Update procedure is mainly used to exchange the application level configuration that rarely changes. The MBMS service information can be changed dynamically, e.g. suspended, resumed, etc. 
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Figure 1 – Solution 1a: reuse X2 eNB Configuration Update procedure
· Pros
· X2 is already used to exchange the MBSFN subframe information. X2 is used to exchange the information of neighbouring cells.

· Cons

· Add new IEs in X2
· Different to current usage for X2 eNB Configuration Update procedure that is used to exchange static configuration parameters.

Solution 1b introduces a new X2 procedure, which is more clean than Solution 1a.
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Figure 2 – Solution 1b: introduce new X2 procedure
· Pros

· More clean than Solution 1a.

· X2 is already used to exchange the MBSFN subframe information. X2 is used to exchange the information of neighbouring cells. 
· Cons

· Add one new X2 procedure
2.2   Solution 2: via M2 interface
The MCE has the best knowledge of the MBMS information. So using M2 interface seems another good option. There are two further options

· Solution 2a: reuse current M2 eNB/MCE Configuration Update procedure

· Solution 2b: introduce new M2 procedure

In Solution 2a, when the eNB detects the change of the neighbouring cells, the eNB initiates the M2 eNB Configuration Update procedure including the updated cell information. The MCE then provide the related MBMS information in the M2 eNB Configuration Update Ack message. The MCE also saves the neighbouring cell information, which is a new function in MCE. The saved neighbouring cell information can be used for MCE initiated MBMS information update. This could happen when there is MBMS session started/stopped/updated/suspended/resumed in the neighboring cells. 
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Figure 3 – Solution 2a: reuse M2 eNB/MCE Configuration Update procedure
· Pros

· MCE has the best information for MBMS service.

· Cons

· Add new IEs in M2 message

· MCE need to memorize the eNB’s neighbouring cells. 

Solution 2b introduces new M2 procedure, which is more clean than Solution 2a. But this requires two new M2 procedures. The 1st new M2 procedure, i.e. MBSFN Information Request procedure is used for eNB initiated scenario. The 2nd new M2 procedure, i.e. MBSFN Information Update procedure is used for MCE initiated scenario. 
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Figure 4 – Solution 1b: introduce new X2 procedure
· Pros

· MCE has the best information for MBMS service. 

· More clean than Solution 2a.
· Cons

· Add two new M2 procedures.

· MCE need to memorize the eNB’s neighbouring cells. 

If we compare Solution 1 and Solution 2, solution 1 requires less change to the spec. Solution 1b is more clean than Solution 1a. So we propose to use Solution 1b.
Proposal 1: Introduce new X2 procedure to report the MBMS information to neighbouring eNB.

3   Further optimization
In most scenarios, the eNB and its neighbouring eNB belong to the same MBSFN area. If both eNBs know this during the X2 setup procedure, there is no need to initiate the new X2 procedure to exchange the MBMS information. The new X2 procedure is then only used for those eNBs in the border of the MBSFN area. This can significantly reduce the X2 signaling. The Served Cell Information IE already includes the MBSFN Subframe information. The possible enhancement is to include the MBSFN Area ID in the Served Cell Information IE.
Proposal 2: Add MBSFN Area ID in the Served Cell Information IE.

4   Conclusion and Proposals
In this contribution, we presented and analyzed different solutions on how the eNB to know the MBMS information for neighbouring eNBs. To summarize, our proposals are:

Proposal 1: Introduce new X2 procedure to report the MBMS information to neighbouring eNB.

A draft Stage-2 CR can be found in ([2]).
Proposal 2: Add MBSFN Area ID in the Served Cell Information IE.
A draft Stage-3 CR can be found in ([3]).
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