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1 Introduction 
This paper addresses the open point of HeNB switch off that was discussed at the last RAN3#77bis meeting as part of the way forward in [1].

It proposes a clean solution which can work regardless which proxy solution is finally selected (full proxy or routing proxy).
2 Discussion and proposed solution
When the SCTP association fails, the X2proxy should inform the source eNB so that:

· The source eNB stops sending X2AP messages/expecting responses to/from the HeNB.
· The source eNB is able to detect the HeNB again and fetch a renewed IP@ when the HeNB powers on again (and not reuse an old IP@ which may have changed when the HeNB restarted).
It is worth highlighting that both the X2 Routing Proxy and the Full Proxy have an issue with informing the eNB about such an association failure:

· The Routing Proxy is strictly speaking not an X2AP termination sending point that can generate X2AP messages towards the eNB,
· The Full Proxy cannot suitably use an existing message to inform the eNB. The descriptions of the Full Proxy presented to RAN3 thus far show that the Full Proxy sends an eNB Configuration Update message to the eNB so that the latter can remove the HeNB from its neighbours. However as explained in [2] this is a change compared to the normal usage of that message, since in the direct X2 connection case the eNB would receive an explicit indication that the SCTP association had failed or had been shutdown.  Hence the eNB needs to implement new logic, such that when the last cell is removed from a target node, the eNB will “maintain” a “virtual” X2 to the HeNB, even when the HeNB does not have an active cell.

One solution which can be common to both the Routing Proxy or the Full Proxy is to introduce a simple new X2AP RELEASE message generated by the X2 proxy. This solution can have the following advantages:

· For the Full Proxy, which is terminating an X2AP association with the eNB there is no issue to generate such message and it is cleaner and more logical compared to using the eNB Configuration Update. Technically, the Full Proxy already maintains a mapping table of all neighbour relations ongoing at any point in time with corresponding addresses and node identifiers. Therefore when the HeNB disconnects, the Full Proxy can generate an X2AP RELEASE message towards the eNB including the identity of the HeNB that just disconnected (HeNB-ID).

· For the Routing Proxy, it will need to maintain a transport mapping table. This table can simply be built up when X2 connections are setup. For example, if the eNB includes – as proposed in tdoc R3-12xxxx- in the X2 SETUP REQUEST message the new target HeNB IP@, then the Routing Proxy can simply store the mapping (eNB IP@, HeNB IP@). When the HeNB disconnects, the proxy can send a generic X2AP RELEASE message towards the eNB mapped to the HeNB IP@ and including in the message the HeNB IP@. Because the eNB knows the HeNB identity corresponding to that HeNB IP@ it can further consider the X2AP association with the relevant HeNB as removed. 

NOTE: in this solution, the Routing Proxy doesn’t need to generate/terminate X2AP protocol as such, it simply includes an IP address to a stored container (the X2 RELEASE message). The Routing Proxy thus remains strictly speaking X2AP agnostic.

3 Example of the solution with the Routing Proxy

This section illustrates the solution to handle HeNB switch off with the Routing Proxy but a similar scenario would apply to the Full Proxy.

The following diagram shows an example scenario whereby the SCTP association fails between the Routing Proxy & the HeNB (e.g. due to the HeNB being powered off) and subsequently the HeNB is powered on again. In order to help understanding of this scenario the diagram also illustrates the setup of the SCTP Association.

Note: In this scenario eNB#1 has initiated TNL address discovery to HeNB#2, which has responded with the requested information, but for clarity the details of this procedure is not shown on the diagram.
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NOTE: please note that only the first part of the diagram is common to both proxies. The lower part of the call flow would present issues for the full proxy as explained in tdoc R3-12xxxx.
4 Conclusion and proposals
This paper has shown that the issue of informing an eNB that an HeNB, that it has an X2 connection established to via an X2 proxy, has switched off can be solved by the following proposal
Proposal 1: When the HeNB disconnects, it is proposed that the proxy sends an X2AP RELEASE message containing either the HeNB identifier or the HeNB IP@ to the relevant eNB(s).
This proposal applies regardless of which proxy is chosen between the Routing Proxy or the Full Proxy.
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