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1 Introduction
In case of HeNB and eNB are connected via the X2GW and HeNB power off, the X2-GW can detect the SCTP with the HeNB breaks. But the neighbouring eNBs do not know the SCTP with neighboring HeNBs tear down. The neighbouring eNBs may unnecessarily initiate the X2 procedures towards the affected HeNB. It is necessary to inform the neighboring node to avoid unnecessary X2 procedure. This contribution discussed the possible solutions and propose a way forward.
2 Discussion
The possible solutions to fulfil the function are as below:

Solution 1: Using X2AP procedures

Solution 1a: Using eNB Configuration Update procedure
Solution 1b: Using a new release procedure
Solution 1c: Using the Registration procedure introduced in X2 setup routing.
Sulution 2: Using SCTP procedure

In the following sections, firstly two principle issues are discussed. Then the possible solutions are compared.
2.1 HeNB or X2GW send the message 

Two cases for HeNB switch off:

· Switch off/switch on by the owner based on the requirement.

· Switch off abnormally due to e.g. hardward error.
It is possible to let the HeNB send a message to the X2GW in the first case. However, the HeNB may not even have opporunity to send a message in the second case. In both cases, the X2GW can detect the switch off of the HeNB. To have consistent solution for both cases. It is better to let the X2GW send the message to the peer node.
Proposal 1: X2GW send the message to the peer node to inform the switch off of the HeNB.
2.2 X2AP message or SCTP message 

The majory issue for X2 connection through X2GW is the message handling principle i.e. routing proxy or full proxy. The applicability of the X2AP message or SCTP message is highly depended on the message handling mechanism.
In case of routing proxy, X2GW simply routing the X2AP message between HeNB and eNB. To let the X2GW trigger a X2AP messsage towards the eNB is not in the spirit of this solution.

If using SCTP procedure, it is unclear how X2-GW informs peer node which cell is unavailability. SCTP ABORT with existing CAUSE code 12 (“User initiated abort”) can only indicate the cause. The message need be extended to include the HeNB ID or the HeNB IP. It’s not possible to change SCTP in 3GPP scope. The detail can be discussed further as SCTP is the only possible solution for routing proxy.

Proposal 2: In case of end to end, using SCTP procedure should be the way forward.

In case of full proxy, if SCTP ABORT message is used to inform the peer eNB, the SCTP association between the X2-GW and the peer node will be tear down. There is no SCTP association to be used between the eNB and other HeNBs connected to the X2GW. This is a distinct drawback to use the SCTP procedures. For full proxy, the X2GW can terminate X2AP messages. There is no principle issue to use X2AP message to inform the peer node.
Proposal 3: In case of full proxy, using X2AP procedure should be the way forward.

2.3 X2AP solutions comparison for full proxy 

Compare the following 3 solutions, solution 1c should be excluded because of the following reasons:

Currently, X2 Setup procedure is the first application level procedure over X2. If eNB receive another message instead of X2 Setup request over X2, the eNB will treat it as an error. If unfortunately a new Registration message is defined before X2 setup, some special handling shall be added in the eNB. E.g. 

· The eNB receiving Registration messge  don’t treat it as error.

· The eNB receiving the X2 Setup Request message don’t clear the information received in Registration message.

The special handling is not needed when receiving the same message which is used to inform power off of the peer node. If mix the registration with other functions, the special handling is more complex. 

Proposal 4: Exclude to use the Registration procedure introduced in X2 setup routing.

Regarding using eNB configuration update procedure or define new procedure, reusing eNB configuration update has no standard impact. When the X2-GW detects a HeNB is not available, it initiates the X2 eNB Configuration Update procedure to inform the eNB via Served Cells to Delete IE. From eNB point of view, the only needed action is to delete the cell from the neighbor relation. The eNB don’t need to know the SCTP association status between HeNB and X2GW. This has least impact on the eNB functionality. Therefore, the function can be simply implemented via existing procedure which has no standard impact and no eNB impact from this functionality point of view.
Proposal 5: Reuse the existing eNB Configuration update procedure to inform the unavailability of the HeNB cell.

3 Conclusion
This contribution discussed the solutions to inform the peer node the switch off of the HeNB. It is proposed to agree the following proposals.
Proposal 1: X2GW send the message to the peer node to inform the switch off of the HeNB.
Proposal 2: In case of end to end, using SCTP procedure should be the way forward.

Proposal 3: In case of full proxy, using X2AP procedure should be the way forward.

Proposal 4: Exclude to use the Registration procedure introduced in X2 setup routing.

Proposal 5: Reuse the existing eNB Configuration update procedure to inform the unavailability of the HeNB cell.
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