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1   Introduction
The agreement was reached at RAN3#81bis meeting that a new X2AP Release message is used to inform the HeNB unavailability from X2 GW to relevant (H)eNBs when the X2 GW detects that the SCTP association with the HeNB breaks in case of HeNB switch off [1]. This contribution mainly discusses the design of the new X2AP Release message. 
2   Discussion

The purpose of the X2AP Release procedure is to inform the HeNB unavailability from X2 GW to relevant (H)eNBs when the HeNB powers off. The procedure uses non UE-associated signalling. 
2.1   Class of X2AP release procedure
It is suggested by some companies that the Registration procedure can be reused in the Release procedure to inform the HeNB unavailability when the HeNB powers off [2]. As known, the Registration procedure is implemented to establish the mapping database of (H)eNBs’ ID and their IP addresses in the X2 GW when the (H)eNBs power on for the routing purpose. The Registration procedure needs ACK message from X2 GW in order to make the source (H)eNB acknowledge that the connected X2 GW has recorded the mapping database of (H)eNBs’ ID and their corresponding IP addresses successfully. Then the source (H)eNB can trigger the subsequent X2AP procedures towards the target (H)eNB via X2 GW. Therefore, the X2AP Registration procedure should be defined as Class1 procedure. If it reuses the Registration procedure, the Release procedure should be also designed as Class 1 procedure. The X2 GW initiates the Release procedure by sending the Registration request message to the relevant (H)eNBs. The Registration request message contains the unavailable HeNB ID, and may include the indication information of unavailable HeNB as well. Upon receipt of the Registration request message, the relevant (H)eNB replies the Registration response message to the X2 GW after some handling behaviors are finished locally.
A new dedicated Class 2 X2AP Release message is considered to be introduced to notify the HeNB unavailability when the HeNB powers off [3][4]. That is, when the HeNB switches off, the X2 GW sends a new X2AP Release message to the relevant source (H)eNBs to initiate the Release procedure. The new X2AP Release message includes the unavailable HeNB ID. Comparing with the Class 1 procedure, there is no response massage needed. 
With regard to design X2AP Release procedure, using the Class 2 procedure is much simpler and clearer. From the aspect of the notification functionality of unavailable HeNB, only the action that X2 GW informs the HeNB unavailability is enough, and the response action from the relevant (H)eNBs appears to be redundant.  

Proposal 1: The X2AP release procedure is designed as a Class 2 X2AP elementary procedure to inform the HeNB unavailability from X2 GW to relevant (H)eNBs when the HeNB powers off.
2.2   Handling of X2AP release message in peer (H)eNB
This part is related to the issue whether to keep the related context of the switched-off HeNB in the peer (H)eNB when receiving the new X2AP Release message. Since it can not foresee when the switched-off HeNB will power on again, it is better to remove the related context of the switched-off HeNB immediately once the peer H(e)NB receives the new X2AP Release message in order to guarantee the good resource utilization. Moreover, the HeNB is a kind of user equipment, which can be moved to deploy in the different location freely. Therefore, the switched-off HeNB may have different neighbour cells and the different X2 connection type when it switches on again. If the old context of the switched-off HeNB are kept in the memory for a while, it may cause that the peer (H)eNB wrongly recognizes the neighbour cells of the HeNB and establishes an incorrect X2 connection type with the HeNB after it powers on again based on the outdated local information. 
In addition, it is possible that the switched-off HeNB connects to another X2 GW when it switches on again. If the context of the switched-off HeNB is not removed from the memory immediately, the subsequent X2AP message may be routed to the old X2 GW in which the peer (H)eNB is actually not deployed, then the X2AP message will be terminated in the old X2 GW and the unnecessary X2AP procedure failure will occur. 
The X2 connection via X2 GW mainly aims for the X2 handover, and may be extended to use in the load information exchange, resource status reporting and handover optimization in the future. In order to keep the consistency of the information in the relevant (H)eNBs and the switched-off HeNB, which can avoid the effect of the functionality realization, the context of the switched-off HeNB should be deleted from the memory immediately. 
Proposal 2: Upon receipt of the X2AP Release message, the peer (H)eNB shall delete all the context information related to the switched-off HeNB and release the corresponding resources. 
3   Conclusion

In the contribution, Section 2.1 considers the class of the X2AP Release procedure and Section 2.2 discusses the handling of the X2AP Release message in the peer (H)eNB. Based on the analysis, it is proposed RAN3 to agree on the following proposals:
Proposal 1: The X2AP release procedure is designed as a Class 2 X2AP elementary procedure to inform the HeNB unavailability from X2 GW to relevant (H)eNBs when the HeNB powers off.
Proposal 2: Upon receipt of the X2AP Release message, the peer (H)eNB shall delete all the context information related to the switched-off HeNB and release the corresponding resources. 
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